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A STUDY OF CONICAL CAMBER PCR TRIANGULAR 

AND SWEPTBACK WINGS 

By John W. Boyd, Eugene Mlgotslsy, 
and Benton E. WetzeL 


SUMMARY 


A theoretical eind experimental study has been made to determine |the 
effectiveness of camber in reducing the drag due to lift resulting f^om 
pressure forces acting on lov-aspect -ratio triangular and sweptback wings. 
The wings investigated were derived by lifting- surface theory for sonic 
and supersonic speeds, and the theoretical surface shapes were modified 
to provide aiiplane surfaces which could be manufactured without undue 
difficTilty. Design charts are included which aid in the selection of 
camber for various sweepback angles and Mach numbers. Experimental data 
obtained for certain wings designed from these charts are presented as a 
measure of the adequacy of the theory. 

The experimental resiilts for the triangular and sweptback wings 
showed that, at hl^ subsonic speeds, the use of a moderate amount of 
camber resulted in significant reductions in the drag coefficient above 
a lift coefficient of approximately 0.10. Further, the penalties in the 
drag coefficient at zero lift were small at supersonic speeds. For the 
sweptback wing the data showed that, at low speeds (M = 0.22), an increase 
in the amount of camber increased the lift coefficients at which the break 
in the drag polar occurred. At high subsonic speeds, however, the iirprove 
ments in the drag characteristics resulting from, camber were seriously 
reduced when the sections were too highly cambered. Moreover, large i 
increases in the minimum drag coefficient at supersonic speeds were f 
incurred. / 

A comparison of the experimental drag polar s with those computed 
from the linear Ilf ting- surface theory shows that for the moderately cam- 
bered wings the theory closely predicts the drag coefficients at the lift 
coefficient for which the camber was designed. Above the design lift 
coefficient the experimental drag coefficients were essentially those 
predicted from a theory wherein no leading-edge suction was asstomed. 

Below the design lift coefficient the experimental values fell between 
the full-suction polar curve and that for no leading-edge suction. 
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The e3q)erimental results also shov that at subsonic and supersonic 
speeds, the use of conical camber for the triangular wing did not sig- 
nificantly affect the lift and moment characteristics except for a small 
positive increment in pitching moment at zero lift . The data for the 
swept wings showed that, at subsonic speeds, the camber delayed to higher 
lift coefficients the reduction in longitudinal stability observed for 
the uncambered wing. 


INTROnJCTION 


The total resistance of an airfoil may be considered as being com- 
posed of two separate ccairponents , the drag at zero lift and the drag 
associated with the production of lift. In the cruising condition the 
latter component can became a significant portion of the total drag of 
an airplane and, therefore, of considerable lnportance with regard to 
range. - — 

The drag res\ilting from the devel 9 pment of lift may also be divided 
into two components, one associated with the viecous forces, that is, the 
skin -friction drag, and the other resulting from the pressure farces act- 
ing on the wing. The change in skin -friction drag with a change in lift 
results primarily from a movement of the boundary -layer transition point . 
This movement is, of course, caused by the pressure gradients acting over 
the lifting surface. On aircraft at f ull scale the boundary layer is 
often turbulent over essentially the entire airplane surface; hence, the 
change in skin-friction drag with a change in lift coefficient is negli- 
gible. This • component must, therefore, be removed in wind-tunnel tests 
in order that proper estimates of the drag-due-to-lift characteristics 
can be made for full-scale aircraft. The other component of the drag due 
to lift, that due to pressure forces, may be estimated by thin-airfoil 
theory. Linear theory, however, predicts very large suction pressures 
at the leading edges of planar wings which give rise to a force in the 
thrust direction. Since these pressures cannot be fully developed in a 
real fluid, a question arises as to how much of the leading-edge thrust 
can be obtained. Previous experimental investigations (refs. 1 , 2 , and 3) 
have indicated that at transonic and supersonic speeds it is difficult to 
develop a significant portion of this leading-edge thrust for plane trian- 
gular wings of small thickness (3 to 5 percent thick) . 

A theoretical study by Jones in reference ^ indicated that one way 
to attain an equivalent leading-edge thrust would be to camber the wing 
leading edge. In this manner the suction pressures would be distributed 
over a relatively large area of the wing rather than concentrated at the 
airfoil leading edge. Thus, the magnitude of the pressures necessary to 
achieve the equivalent of f ulJL leading-edge suction would be physically 
possible, , _j. 
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The initial results of a study directed at determining a cambered 
surface for triangular vings "wiiicli "would provide an equi"valent leading- 
edge thrust "were presented in reference 1. The study showed that incor- 
poration of a conical type of camber in an aspect -ratio -2 triangular "wing 
resulted in suhs"tantial reductions in drag due to lift in "the cruise lift- 
coefficient range at transonic speeds. 

It is the purpose of "the present report to elahora"be on the analyti- 
cal method for deriving conical camber for transonic and supersonic 
speeds for "wings of triangular and sweptback plan form. The report also 
contains experimental da"ba showing the effects of conical camber on the 
lift, drag, and pitchingHuoment characteristics of low-aspect-ratio tri- 
angular and s"wep"tback wings at subsonic and s"upersoaic speeds. Conrparison 
of meas"ured drag polar s with those cortputed from, lifting- surface theory 
are made to determine the effectl"veness of the design methods. 


NOTATIOE 


slope of any ray fr'om "wlng apex a 
slope of "Wing leading edge ^ m 

a slope of any ray from the "wing apex, cot cp 

b "Wing span 

drag 

Cj) drag coefficient, ■ ' 

C5p drag coefficient of "uncambered "wing at zero lift 

ACp increment in drag coefficient abo"ve that for zero lift for plane 
wing, Cp - Cp^ 




drag coefficient resulting from leading-edge suction 


Cl 


lift coefficient. 


lift 

q.S 


design lift coefficient 


Cm 


pitching-moment coefficient. 


pitching moment 
qSc 


j referred to the 


quarter point of the mean aerodynamic chord 


ACp. 


drag-due -to -lift factor of plane "wing 
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c 


c 


cr 


dx 

E(k) 

M 

m 


local chord 


mean aerodynamie chord. 



rh/2 


c^dy 
c dy 


root chord 

section lift coefficient. 


section lift 

q.c 


slope of the lifting surface, vith respect to the xy plane 

complete elliptic function of the second kind with modulus k 

free -stream Mach number 

slope of wing leading edge, cot A 


n arbitrary positive integer 

Ap pressure difference between Tipper and lower surface 

q. free -stream dynamic pressure 

R Reynolds number, based on the mean aerodynamic chord 

S wing area, formed by extending the leading and trailing edges to 

the plane of symmetry 

x,y,z Cartesian coordinates in streamwise, spanwlse, and vertical direc- 
tions , respectively 

(The origin is at the wing apex for dimensions referring to the 
wing, except in tables I through VI where x is the distance 
frcm the leading edge along the chord, in percent chord, and z 
is the peipendicular distance from the chord, in percent chord. 
For dimensions referring to the body the origin is at the nose 
of the body.) 

a angle of attack of wing root chord, deg 

angle of attack at design, lift coefficient, deg 

p Vm® - 1 

T] slope of leading edge of superposed uniformly loaded sector 

(see sketch (a)) 


A. — 


A.. 




A 


angle of sweepback of wing leading edge, deg 
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9 angle of sweeptyacls: of a ray from tlie wiiag apex 

Subscripts 

a solution for summation of st^erposed sectors 

c theoretical caaabered surface 

mod modified cambered sxirface 

u constant-load solution for entire wing 

a quantities associated with angle of attack 

OHEOBETICAL EEVELOPMEKT 
General Considerations 


The theoretical drag due to lift of a wing may be separated into two 
components j the vortex drag which depends only on the spanwise load dis- 
tribution, and the wave drag due to lift, which exists only at supersonic 
speeds and is a complicated function of both spanwise and chordwise load- 
ing over the wing. At transonic and low supersonic speeds, however, the 
drag due to lift appears primarily as vortex drag which is a minimum when 
the span loading is elliptical. Hals condition is fulfilled by the theo- 
retical angle -of -attack loading of plane wings of triangular plan form- 

Conparison of experimental and theoretical drag characteristics of 
thin triangular wings indicates, however, that the low values of drag due 
to lift predicted theoretically are not obtained because the streamwise 
force on the wing leading edge due to the high velocity flow around the 
edge is not fully realized. Jones, in reference if, suggested that the 
equivalent of this leading-edge thrust could be developed if the wings 
were cambered. In this way, physically realizahlje pressiires could be 
spread over a finite area, and such a wing should more nearly attain its 
theoretical drag due to lift. Merely requi^iug that the pressures over 
the wing be physically realizable, however, is not sufficient to insure 
low values of drag due to lift. For example, it can be shown that a 
triangular wing which is cambered to give a uniform loading, and thereby 
develops the equivalent leading-edge thrust, has a sigaiflcantly hi^er 
theoretical drag due to lift than that of a correspondisag plane triangular 
wing with full leading-edge suction because the span load distribution is 
triangular instead of elliptical . It is evident, therefore, that in order 
to attain low values of dcag due to lift at transonic and low supersonic 
speeds two requirements must be satisfied, namely, that the span load 



6 


MACA RM A55G19 


distributiou approximate an ellipse and that the pressiirea over the ving 
be physically realisable. It shotild be noted that in the following 
developnent no attenpt is made to minimize the wave drag due to lift by 
the proper distribution of the chordwise loading. 

A study was tmdertaken to determine a surface shape that could 
satisfy the two conditions on the loading. The initial results of tMs 
study, presented in reference 1, show-ed that a conical camber could be 
derived for a triangular wing wMch met these requirements. In the 
following sections the essential features of the derivation of this coni- 
cal camber are presented. Also included are design charts, with a dis- 
cussion of their application to triangular and sweptback plan forms. In 
addition, an approximate method, based on linear theory, is developed for 
the computation of the drag polars of wings incorporating conical camber. 


Derivation of Cambered Surface 


It is convenient in the derivation of the cambered surface to use 
as a starting point the slope of the surface required for a uniform load 
distribution and to determine the desired ca^er by superposition of 
solutions. In addition, it is convenient to do the major portion of the 
analysis for the case of M = ^/?. The final results, however, will be 
generalized for any Mach number greater than or equal to unity. 

The slope of the surface for a miformly loaded trisLngular wing at 
M = may be obtained from reference 4 and can be written as 




•Vl - 


m 


^cosh“^ 


X -my 
[y- mxj 


■h cosh“^ 


x + my 
(y + nncj/ 


2 

— cosh”^ 
m 



( 1 ) 


As pointed out in reference 1,^ it is possible to superpose an infinite 

<i(^/qL)a 

number of uniform-load sectors, each with strength ■■ and 

leading-edge slcpe tj, (see sketch (a)) to derive the wing surface corre- 
sponding to the loading (^/q)a* 


^®ie notation of the present report differs from that of reference 1 
in that tj and m as used herein correspond, respectively, to m and mo 
of reference 1. 
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|y + nx| / 


— COStL"^ 



dTj 


( 2 ) 


It vill be noted that, in general, singularities in the slope will exist 
at the root «nrl at the leading edge of the wing surface defined by equa- 
tion (2) . Ihe singularity in (dz/cbc)g^ at the root which arises from the 
last term of equation (2) leads to a singularity in z which cannot be 
realized physically. It can be seen from equation (l) that the uniformly 
loaded wing has a similar singularity at the root. Thus, by superposing 
equations (l) and (2) the singularity at the root can be removed if the 
relationship between (Ap/q)g_ and (Zsp/q.)^^ is 



(3) 


where n > 0. Integration of equation (3) between the limits of a and m 
gives the additional loading required along any ray a 



n 

= - 




(M 
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Hence, for a cambered s\irface which is obtained by superposing the slopes 
given by equations (l) and (2), the resiilting loading may be written, by 
adding (Ap/q)^^ to eqxiation (^) , 



(5) 


The correBponding lift coefficient is denoted the design lift coefficient 
and is given by 


^Ld = 



( 6 ) 


Thus, the design loading on the cambered wing may also be written in the 
form 



n + 2 
2(n + 1) 


^I^d 




1 + nA 


n+i 




) 


(7) 



A comparison of the speua load 
distributions obtained from equa- 
tion (7) for several values of n 
showed that for the values of n 
Investigated, n = 3 resulted in a 
span loading that was closest to 
elliptical (see sketch (b)). Hence, 
the valiifi of n = 3 "was chosen to 
specify the design loading on the 
cambered wing. The design loading 
(eq. (T)) then becomes 


(?). ■ ^ =“) <"• 


Sketch (b) 
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The slope of the cambered wing is obtained by adding equations (l) 
and (2) and using the design loading to give 


^L^rVl- in.2 f , x-iny x+my\ 

-T — ( cosh-i 1 p + cosh'^ r - 

Oat L 111 V jy- mxl ly+inxl/ 

~ jT ^/l - (cosh"^~ — 2i_+cosh"^ x+ iiy \ 

^ ^ |y-ipc y+TVx|/ J 


3 

m 


The integrals in equation (9) were found difficult to evaluate analyti- 
cally and the following approximation to the square-root term was used:® 


^/l - t]2 s 1 _ 0.53 n' 


( 10 ) 


The final expression for the slope of the wing for any Mach number is 
then obtained by substituting eq_uation (lO) into (9) f integrating, and 
applying the Prandtl-Glauert transformation to give 


(i 


8itm 


(k-pniA'^ 

jyi- - ( 1 - A®) + 0.318 p%i®(l - A®) jcosh-^ 


[ ■ -} + PmAj 

n/ 1 - p®m® - (1 + A®) + 0.318 ^®^^®(l + A^) j cosh”^ ^ + 

J A + 1 


0.636 - 1.682 p^^A^ 


- 0.7615^ 




sin“^ pm + 


0.7615 - 0.159 P^^ - 0.318 p®m.^A^^* ^~ 


/ 


P®m® 


( 11 ) 


This estimate was obtained by expanding •Jl ~ in a power series 
and averaging the contribution of the third term in the series for values 
of equal to 0 and 0.6. 
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The ordinates of the cambered wing, obtained" by integrating equation (ll)^ 
are given by 


SCLa 

Sran 


- 1 + 0.318 - A) + I (1 - a2) - 


0.0795 ^^^A(l- A^)Jcosh“ 


if ^ 


- pmA 


1 - A 




_ 1 + 


0.318 3 ^ 2^(1 + A) -|(1- A2)+ 0.0795 p2m2A(l-A'^) 


cosh“^\ 


Qm 

A +1 


0.0795 A^ + 


0 . 761 ^ 

3^^ 


0.159 


,)VTrr 


3^^A^)(l - 3®m^) + 


(■ 


0.761^ 0.9205A^ 

3^3 |3aji 


- 0.159 3niA 



3 ^m?A® sin"^3m 


I 


(12) 


In the limit as Mach number approaches -unity, equations (ll) (12) 

reduce to “ ~ 



*1, 


( 


A-^ log 


1 + A 
1 - A 



( 13 ) 





I (1 - A2)log 


1 + A 
1 - A 



a2 


J 


(14) 
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Desiga Cbariis for Modified Cambered Sxirfaces 


4 


l?rlangular Tirlngs .- It will be aoted -that tbe cambered surface defined 
by equation (12) has curvature over the entire wing (see sketch (c)). 

With minor modifications, however, the surface can be made planar over 
most of the Inboard portion of the wing, thereby making it easier to con- 
struct. These modifications consist of the following changes; First, the 
inboard 8o percent of the trace of the cambered surface in a plane normal 
to the free-stream direction Is replaced by a straight line tangent to the 
trace at the 8o-pereent-semispan location (sketch (c)). Then, the trace 


i 



Sketch (c) 


is sheared downward so that the dihedral is removed (second modification, 
sketch (c)). Finally, a constant value is added to the ordinates in* 
order that the modlfied-wing ordinates (z/x)jnQ( 3 ^ be equal to zero over 
the inboard 8o percent of the wing. This last step is equivalent to 
reducing the angle of attack of the wing by an amoxmt equal to 


^d 

57-3 




a 


The final 



equations for the modified cambered wing may then be written 
0 for 0<A<0.8 1 




Wc 


+ 0.8 




dA 


> (15) 


for 0.8<A<1.0 


A=o.s 


c-Ja=o.s 
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and 


mod 


= 0 


for 0 <A<0.8 


Qmod ©c ■ [©=1=0.8 ■ °- 


, 8 ) 


(»1 


dA 


>(16) 


for 0.8<A<1.0 


A=o .s 


J 


The slope of the trace at A = 0.8 in the region 0.2 < < 0.8 is 


dA 


0.298 3Cl, 


(pm) 


0.961 


(determined graphically) 


-JA=o . 8 

For a Mach number of unity the slope of the trace at A = 0.8o is 


r 

dl 


©; 


dA 


= 0.2765 — = (determined analytically) 
m 


The quantities with stibscrlpt c are given in equations (ll) and (l2) . 

The effects of these changes to the ving camber on the span loading are 
difficult to assess by linear theory. It is believed, however, that they 
are small. 

The results of equations (15) and ( 16 ) have been summarized in the 
form of design charts in figure 1 where the quantities (m/Cy., ) (dz/dx) ^ ^ 
and (m/c^^) (z/x)j^Q^ are plotted as functions of pm for different values 
of the parameter, A. For any wing of triangular plan fomn having a given 
leading-edge sweep angle, design lift coefficient, euad design Mach number , 
the camber shape can be determined directly from these charts. 

Sweptback wings . - The design charts which were derived for triangular 
wings in the foregoing section can also be applied to determine the camber 
shape of sweptback wings with straight subsonic leading edges which will 
have a low value of drag due to lift. The surface shape of the sweptback 
wing is obtained by calculating the camber shape of a triangular wing with 
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a specified design lift coefficient whicli circumscri'bes the sveptback 
wing. She manner in which the design lift coefficient of the swept wings 
can he related to the design lift coefficient of the triangular wing will 
he discxissed in a sxihsequent section. 

As has heen discussed previously, the camber shape derived for the 
triangular wings satisfies two important requirements that are conducive 
to obtaining low values of dra,g due to lift: (l) that an equivalent 

leading-edge thrust he developed and (2) that ■^e camber loading he almost 
elliptical. 


The attainment of the equivalent leading-edge thrust, which is 
dependent on the magnitude of the pressure acting over the forward portion 
of the airfoil is realized to essentially the same exbent on various 
swepthack wings (see sketches (d), (e), and (f)) as it is on the triangu- 
lar wings. Even for the case shown In sketch (f) where the root-traillng- 
edge Ifech line intersects the wing leading edge, the pressures in the 



Sketch (d) 


Sketch (e) 


Sketch (f) 


vicinity of the wing leading edge are not greatly affected by the wake 
effects (see ref. 5) and the equivalent leading-edge thrust is developed. 
In the regions of the wing affected by the wing tip (sketches (e) and (f)) 
where, according to the linear theory the lift is essentially zero, some 
loss in the equivalent leading-edge thrust will occur. 


In the application of Idle camber to the swepthack wings no attempt 
has heen made to satisfy the condition of almost elliptical span loading. 
However, if the span loading due to camher and the span loading due to 
angle of attack are not greatly different, as was the case for the trian- 
gular wings , the swepthack camhered wings would realize at the design 
lift coefficient essentially the theoretical drag predicted for a plane 
wing of the same plan form. The effects of this difference in the load- 
ings on the drag due to lift can he estimated for the cases shown in 
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sketches (d) and (e). For cases similar to that shown In sketch (f ) ^ 
where the trailing wake affects a large area of the wing, it is more dif- 
ficiilt to e-mluate the drag due to lift. 


Com^jutation of Drag Polars for Cambered Wings 


Triangular wings .- The drag of a lifting stirface may be obtained by 
Integrating the product of the pressures acting on the surface and the 
inclination of the surface with respect to the free stream, and evaluating 
the effect of any singularity in the loading at the leading edge. Since 
linear thin-airfoil. theory is used, the pressures can be superposed and 
the drag coefficient for the cambered wing may be written 


^D = ^I>Q 




+ Cd3 


(IT) 


At the design Mach number, all the functions needed in this expres- 
sion, except are known from linear theory for the wings which are 

cambered over the entire span. The camber loading C^/o.)c is obtained 
from equation (8); the angle of attack loading (Ap/q)^^ may be written 
(see ref. 6) 

the slopes of the cambered wing are given in equations (ll) and (I 3 ) ; the 
slope due to angle of attack may be written 


(i) = ^ (vr^W) 

and the leading-edge suction term which results from the singularity 

in the angle -of -attack loading, is given by (ref. 4) 


= - 


•/l - 


4itm 


(cl - 


% 
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For a design Mach number of \mity, the preceding Integrals can be evalu- 
ated analytically. For supersonic speeds, however, the expression for 
the slope of the cambered surface is unwieldy and the integrals Involving 
(dz/dx)^,, in addition to being cumbersome, have singularities at the 
leading edge . Therefore , the integrals were separated into two parts , 
one of which contained the singularity and another which was bounded 
throughout the interval of Integration. The singular part was evaluated 
analytically, and the Integrals with bounded functions were determined 
graphically. 

At Mach numbers different from the design Mach number, the camber 
loading is difficult to obtain by linear theory. Hence, instead of can- 
puting the exact linear-theory drag, a method for approximately evaluating 
the linear-theory drag of the designed wings at off -design Mach numbers 
was developed. This method is based dh the fact that the slopes of cam- 
bered surfaces designed for the same lift coefficient but for different 
values of the parameter pm, differ primarily in magnitude; the spanwise 
distributions of slopes are very similar. The magnitudes of the slopes, 
however, are directly proportional to the design lift coefficient (see 
eq_. (ll) ) . Thus, by proper adjustment of the design lift coefficient, 
wings with essentially the same cambers were obtained for different 
values of design Mach number. Hence, the lift-drag polar of a wing 
designed for a Mach number, M, and lift coefficient, was assumed to 

be, at a Mach number M, the same as the polar for the equivalent 

wing designed for M’ and Cl^'. The polar for the equivalent wing 
designed for and was then computed in the manner described in 

the preceding paragraphs of this section. For the case of the triangular 
wing of tlie present investigation, which was cambered for C]^ = 0.25 
at M = 1.53^ it was found that the equivalent design lift coefficients, 

were 0.215, 0.231, and 0.325 at Mach numbers , M’, equal to 1.0, 1.3j 

and 1.9 j respectively. 

It will be noted that, in determining the linear-theory drag of the 
cambered wings, the leading-edge suction force was included. Since experi 
ments have shown that this suction may not be fully realized, it is of 
interest to obtain theoretical estimates of the effects of losing leading- 
edge suction on the drag polars . Hence , theoretical polars were computed 
by a simple no-suction theory in which it is assumed that the usual linear 
theory pressures still act upon the lifting surface but that any singu- 
larities in pressure at the leading edge do not give rise to a leading- 
edge thrust, that is. On ts arbitrarily set to zero. 

Since it is apparent, however, that the absence of leading-edge 
suction implies a flow that is basically different from the flow assumed 
in the usual lifting-surface theory, another method of estimating the 
drag polar merits consideration. A slender -body solution for a flow 
where no leading-edge suction exists has been obtained by Brown and 
Michael in reference 7* In the reference ^aper the flow over a slender 
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triangular ving in the presence of leading-edge sepeLratlcoi is considered. 
The angle -of -attack loading obtained in reference 7 vas, therefore, used 
to compute a theoretical drag polar with no leading-edge suction. In 
this application it is assumed that the angle - of -attack loading is still 
independent of the camber loading and t^t the two loadings may be super- 
posed. This assumption may not be -valid since the loads on the wing are 
strongly dependent upon the strength and position of the leading-edge 
vortices which, in turn, are nonlinear fimctions of -the boundary condi- 
tions on -fche wing. 

Sweptback wings .- The theoretical drag polar of sweptback wings 
incorporating conical camber can also be estimated. As noted in the 
previous section the surface shape of. the sweptback wings is determined 
by specifying the design lift coefficient of the triajogular plan form 
which just circumscribes -the sweptback plan form. The question, arises, 
however, as to what to consider as the design lift coefficient of the 
sweptback wings . 

For combinations of plan form and Mach number where there are no 
trailing-edge or tip effects (see sketch (d)) the design lift coefficient 
is easily de-bermlned. In such a case, the design loading on the swept- 
back wing is the same as that on -fche triangular wing and is gi-ven by 
eqijation (8) . It should be noted that the design lift coefficient, Cx,^ , 
in equation (8) refers to that of the triangular wing which circumscribes 
the sweptback wing. Thus, by Integration of -the loading gl"ven by equa- 
tion (8) over the area of the sweptback plan form, the design lift coeffi- 
cient of the sweptback wing can be obtained in terms of the design lift 
coefficient of the triangular wing. 

For configurations such as shown in sketch (e), where the camber 
loading is influenced by the tip effects, the design lift coefficient can 
be closely approximated. The assumption is made, based on linear-theory 
considerations that no lift is carried on a lifting surface behind the 
tip Mach line and, therefore, there is no drag due to lift. Further, the 
small amount of lift, due to camber behind -the Mach line from the tip is 
neglected. The camber loacHng is then integra-bed over the wing plan form 
bounded by the root chord, the leading and trailing edges, and the tip 
Mach line ♦ For the configurations which are affected both by the trailing 
wake and by tip effects (see sketch (f)) the determination of the design 
lift coefficient and, thus, the drag polar is difficult. At present no 
attempt has been made to compute the drag polar of a sweptback wing incor- 
porating conical camber at Mach numbers where -trailing wake effects 
predominate. 
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For the sweptback wings of the present investigation the theoretical 
drag polars have been cosHputed. for a Mach number of 1,0. For this coaiipu- 
tation the asstnnption has been made that no lift is carried behind the 
tip Mach line (see sketch (g)). The total lift and drag due to lift 
experienced by the sweptback wing at a Mach number of 1.0 is, therefore, 
assumed to be that experienced by the triangular plan form shown in 
sketch (g) . 


From the above consideration of 
equating the total lift of the two 
plan forms shown in sketch (g) , the 
design lift coefficient of the swept 
back wing can be obtained sinply by 
multiplying the design lift coeffi- 
cient of the triangular wing by the 
ratio of the area of the triangular 
wing to the area of the sweptback 
wing. The drag coefficient can, of 
course, be obtained in a similar 
manner. For the sweptback wings 
presented herein, the equivalent Moch line 
design lift coefficients at a Mach 
number of 1.0 of the triangular wing 
from which the surface shape of the 
sweptback wings were determined were 
0.30 and 0.39; the corresponding Sketch (g) 

equivalent design lift coefficients at a Mach number of 1.0 for the swept- 
back wings as obtained fran the above procedure were 0.225 and 0 . 292 , 
respectively . 



APPARATUS AKD MODELS 
Test Facilities 


The experimental studies were conducted fiSr the most part in the 
6- by 6-foot supersonic wind tunnel, which is a closed- circuit, variable- 
pressure-type wind tunnel with a Mach number range foram 0.6 to 0.9 and 
from 1.2 to 1.9* A detailed description of the wind t unnel and the char- 
acteristics of the air stream at supersonic speeds is available in refer- 
ence 8. The low-speed (M = 0.22) chaaracteristics of some of the models 
were obtained through additional tests in the 12-foot low-turbulence 
pressure wind tunnel, which is also a closed-circuit, variable -pres sure - 
type wind tunnel. More detailed information conceniing this wind tunnel 
can be obtained from reference 9* 

In both wind tunnels the models wei^e sting-mouhted, and the forces 
and moments measured with an internal, electrical, strain- gage -type 
balance . 
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Selec-bion of Models 


The present research program "was directed primarily to the investi- 
gation of the effects of conical camber on the drag characteristics of 
wings with sveptback leading edges . For the present investigation two 
wing plan forms were selected: (l) a triangular wing of aspect ratio 2 

and (2) a wing of aspect ratio 3 with 45 ° sweepbacfc of the leading edge 
and -toper ratio of 0.4o. Sketches of the model plan forms are shown in 
figure 2 . The wings were tested with both plane (imcambered) and coni- 
cally cambered mean surface shapes. 

Three uncambered wings were in-vestigated in this program, one of 
triangular plan f oim and two of swept plan form. The triangular wing 
had HACA 0003-63 airfoil sections in streamwise planes. One swept wing, 
the basic -wing, had KACA 64 ado 6 sections peipendlcilLar to -the quarter- 
chord line of swept airfoil sections and the other incorporated the same 
sections with. a leading-edge modification consisting of an increase in 
the radii of the sections (see fig. 3 ) • The maximum thickness of the 
sweptback wings was 5 percent in streamwise planes. The coordinates of 
the airfoil sections lised on the uncambered sweptback wings are presented 
in tobies I and H. 

Fotor cambered wings, one of triangular plan form and -three of swept 
plan foimi, designed according to the procedure described in -the section 
entitled "Theoretical Development" were also investigated. The camber 
for the triangular wing and a representotive sweptback wing is illustrated 
in figure 4 , wherein sketches of airfoil sections at several spanwise 
stotions are presented. The values of the principEil design variables for 
these wings are summarized in the following toble: 


Plan form 

Design 

3 m 


Equl-valent 
design lift 
coefficient 
at M = 1.0 

Thickness 

Table for 
coordinates 

Triangular 

0.5TT 

0.250 

0.215 

3 percent 

III 

SveptlDack 

- --j 

0 

.225 

.225 

5 percent 
with modified 
leading edge^ 

IV 

.577 

.330 

.292 

5 percent 

V 

.577 

.330 

.292 

5 percent 
with modified 
leading edge^ 

VI 


^See fig\ire 3* 
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Also included in tlie table is tlie equivalent design lift coefficient 
at a Mach number of 1.0 (see "Theoretical Development"). Henceforth, the 
cambered wings will he identified by their equivalent design lift coeffi- 
cient at a Mach number of 1.0. 

In order to determine the effects of Reynolds nimaber on the drag 
characteristics, tests were also made on a plane triangular wing which had 
NACA 0005-63 sections. 

The body used in conjunction with the wings was that designed to have 
a m-tninn™ wave drag for a given volume (Sears -Baade) . In order to accom- 
modate the internal strain-gage balance , the body was cut off as shown in 
figure 2 . Ihe equation of the body is included in figure 2(a) . For all 
models the ratio of the maximum cross-sectional area of the body to the 
plan-form area of the wing was 0.0509* 


TESTS AKD PROCEDURES 
Range of Test Variables 


The experimental portion of the investigation was extended over as 
wide a range of attitudes and Mach numbers as possible to obtain data 
which would permit an assessment of the merits or demerits of the wings. 
In general, angles of attach from - 6 ^ to 17° were the limits of the 
range of this variable, except at transonic speeds where there was a 
reduction due to choking of the flow. The range of test Mach numbers 
and Reynolds numbers for the various models is shown in detail in 
table vn. Also noted in table VII is an index to the tabulated experi- 
mental data. 

At the low Reynolds numbers (less than lo”^ ) obtainable in most wind 
tunnels, extensive regions of 1 ->=nnlnB-r flow can exist on the wings when 
no lift is developed. As lift is developed the pressure gradients acting 
over the wings change. These changes in pressure gradients cause the 
botmdary-layer transition point to move, thus changing the magnitude of 
the friction drag. Under such test conditions it would be extremely dif- 
ficult, if not impossible, to isolate the effect of conical camber on the 
drag due to lift resulting from the pressure forces. It is evident, 
therefore, that the change in skin-friction drag with a change in lift 
must be minimized. In the present investigation this was done by placing 
roughness strips along rays near the wing leading edge on hoth upper and 
lower surfaces to induce transition (see fig. 2) . The transition strips 
were prepared by applying number 60 carborundum onto a thin layer of lac- 
quer . It should be noted further that the drag-due -to -lift results 
obtained with transition, fixed are more representative of flight at much 
higher Reynolds numbers , wherein fully turbulent flow is to be expected 
at all angles of attack, than are the transition-free results. 



20 


mCA JRM A55G19 


Reduction of Data 

The data presented herein have "been reduced to standard HACA coef- 
ficient form. The pitching-mcment coefficient has been referred to the 
quarter point of the mean aerodynamic chord. 

The results obtained in the Ames 6- by 6-foot supersonic vind tunnel 
have been corrected for the following effects in accordance with the pro- 
cedures shown in reference 10: 

1. The induced effects of the wind-tunnel walls at subsonic siieeds 
resulting from lift on the model. 

2. The change in Mach number at subsonic speeds resulting from the 
constriction of the flow by the wind-tunnel walls. 

3. The effect of support interference on the pressure at the base 
of the model. The base pressure was measured and the drag was 
adjusted to correspond to that drag which would exist if the base 
pressure were equal to the free-stream pressure . 

4. The effect of stream inclination. Data presented for the swept - 
back models have been corrected for this effect, the” correction being 
of the order of -0.15°. Sufficient data were not available for the 
triangular wings to permit a correction for this effect. However, 
Incremental effects such as those due to camber would not be affected 
by this omission. 

5. The longitudinal force on the model due to the streamwlse varia- 
tion of the static pressure as measured in the empty test section. 

The magnitude of this correction to the drag coefficient was always 
less than 0.0010. 

Data obtained in the 12-foot wind tunnel were corrected for the first 
four effects. (The stream inclination correction amounted to +0.10° for 
these data.) 


RESULTS AMD DISCUSSIOdST 
Drag Characteristics 


The primary purpose of the present investigation was to evaluate 
the effectiveness of conical camber in reducing the drag due to lift 
resulting from the pressure forces acting on triangular and eweptback 
wings. The theoretical analysis shows that a wing Incorporating conical 
camber should realize a lower value of drag due to lift than a plane wing 
of the same pi ari foorm, if the camber is such that (1) physically realiz- 
able pressures exist over the wing (particularly near the leading edge) 
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and (2) the span loading is neeirly elliptical. In order to evaluate 
experimentally the effects of such camber on the drag characteristics of 
law-aspect-ratio wings, a triangular wing of aspect ratio 2 and a 
swept wing of aspect ratio 3 incorporating conical camber were investi- 
gated over a wide range of test variables. 

The initial resiolts of the investigation, presented in reference 1, 
indicated that substantial reductions in the drag due to lift could be 
obtained through the use of conical camber on an aspect-ratio-2 triangular 
wing. The data presented in reference 1, however, were all obtained with 
tiansition free; hence the drag-due-to-li ft characteristics include any 
variations resulting from changes in the skin-friction drag coefficient 
with lift coefficient. Further, it was found that some of the drag data 
presented in i^erence 1 (for the wings cambered to approximate an ellip- 
tical span load distribution) were in error.® Thus, the data in the 
present report should be used in lieu of the results of reference 1. The 
experimental data obtained in the present investigation are presented for 
the complete range of test variables in tables YHI throu^^ 3CV. For the 
purpose of analysis only certain pertinent data are presented graphically. 

Effect of Reynolds number .- Before evaluating the effectiveness of 
coni. cal camber oh the drag characteristics, it is necessary to determine 
any changes in viscous forces with changes in lift coefficient and 
Reynolds number. Changes in viscous forces were believed to occur prima- 
rily as a result of a movement of the boundary-layer transition point. 

To establish the relative importance of the movement of the transition 
point on the drag characteristics, tests were conducted over a wide 
Reynolds number irange with fixed and free transition. The results of 
these tests are shown in figure 5 for a ^-percent-thick plane wing for 
Mach numbers of 0.8l, O. 9 O, and I. 30 . These data demonstrate that, as 
Reynolds number was increased from 2.8x10® to 11.3x10®, the drag due to 
lift of the wing with free transition appeared to decrease rapidly (see 
fig* 5(a)). The results obtained with fixed transition which simulated 
the fully turbulent boundary layer, characteristic of full-scale Reynolds 
numbers at transonic and supersonic speeds, showed a considerably smaller 
reduction in drag due to lift with increasing Reynolds number. Further- 
more, as can. be seen in figure 5 ( 1)7 with free transition the drag coef- 
ficient at zero lift Increased with Increasing Reynolds number, while 
with fixed transition the drag coefficient at zero lift decreased with 
increasing Remolds number. These data are strong evidence that a sig- 
nificant part of the apparent change in drag due to lift with Reynolds 
number for the plane wing with transition free is the result of a move- 
ment of the transition point ajid the associated change in skin-friction 
drag as Reynolds number and lift coefficient were varied. Thus, in order 


Q 

The drag coefficients piresented in tables X7II and XVIII of refer- 
ence 1 are generally in error above a lift coefficient of approximately 
0 . 20 . 
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to eliminate the effect of movement of the transition point on the drag 
due to Lift it is necessary to fix the transition point near the wing 
leading edge. 

53ie question as to what effects fiirther increases in Reynolds number 
to full-scale values might have on the drag -due -to -lift characteristics 
still remains. Sufficient high Reynolds number data are not available 
at transonic and supersonic speeds to permit a definitive evalxiatlon of 
this effect. However, in view of the small change in drag due to lift 
noted over the Reynolds number range tested it seems unlikely that further 
increases in Reynolds number would result in large reductions in the drag 
due to lift for plane wings. 

From a limited amount of data obtained for a ^-percent -thick cambered 
wing (fig. 6) it is fairly evident that with free or fixed transition the 
increment in drag above the zero lift drag, in general, changed only 
slightly with Reynolds number. This result indicates that the camber may 
have induced transition naturally near the leading edge of the wing. That 
the boundary layer was turbulent over most of the cambered wing, with free 
or fixed transition, is further Indicated by the decrease in drag coeffi- 
cient at zero lift with increasing Reynolds number in both instances. 

The forward transition of the boundary-layer flow on the cambered wing 
appears to be consistent with studies presented in references 11 and 12. 
These studies showed that botmdary-layer instability occurred on highly 
swept wings as a result of the three-dimensional nature of the potential 
flow which gave rise to a spanwise pressure gradient on the wing. The 
addition of the camber used herein appears to have resiilted in more severe 
spanwise pressure gradients at zero lift, and thus a more unstable boimdary 
layer, than that of the plane wing. 

It will be noted that there is a drag increment associated with the 
transition strips, as indicated by the highest Reynolds number data for 
the plane wing (see fig. 5(b)); transition strips must therefore be used 
on all the wings for proper comparisons . That the high Reynolds number 
data of the plane wing are indicative of the drag increment associated 
with the transition strips is further substantiated by the results of the 
cambered wing (fig. 6) which shows essentially the same drag increment 
throughout the Reynolds number range . Since the drag increment res\iltlng 
from the transition strips is essentially the same for both the plane and 
the cambered wings, a direct comparison of the results with transition 
fixed is permissible. 

Effects of conical camber - trlangnla.-r wings .- The effectiveness of 
conical camber derived in the previous sections in reducing the Increment 
of drag resulting fran lift is shown in figures 7 and 8. These data show 
that the use of conical camber results in substantial reductions in drag 
at lift coefficients above 0.10 at high subsonic speeds (M=0.81 and 0.90)* 
At lift coefficients of 0.30 and above, these reductions of drag coeffi- 
cient amoimted to more than 0.0100. Such reductions would greatly improve 
the performance of aircraft designed to cruise in this lift-coefficient 
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range at; transonic speeds . In addition, the data show that conical camber 
can be employed without incurring undue penalties in the supersonic drag 
characteristics, the maximum increase in miniTnum drag coefficient being 
about 0.0030 at M = 1.7- ®ie beneficial effect of the camber in reducing 
the drag due to lift was greatest at subsonic speeds; however, as can be 
seen in figure 8, reductions in drag due to lift with resulting reductions 
in total drag at lift coefficients of 0.20 and above were also realized 
at supersonic speeds. Thus, despite the penalty in mini mum drag due to 
camber at supersonic speeds, the maximum lift-drag ratio of the cambered 
wings, which occurs at a lift coefficient of approximately 0.2, is never 
lower than that of iihe plane wing for Mach numbers up to I. 90 . 

As a means of further demonstrating the effectiveness of the design 
methods used to improve the drag-due -to -lift characteristics, the measured 
drag polar s for the cambered wing are compared in figure 9 with those 
computed from linear theory. Experimental data for Mach numbers of O. 9 O, 
1 . 30 , 1 . 53 ; an<3. I .90 are compared, respectively, with computed polar s for 
Mach numbers of 1.0, 1.30, 1.53; an^ I. 90 . Theoretical polar s for the 
cambered wing are presented for the conditions of full leading-edge suc- 
tion and no leading-edge suction. For a Mach number of 1.0 there are 
shown two theoretical cambered-wing polars for the case of no leading-edge 
suction, the derivations of which are discussed in "Theoretical develop- 
ment . " In addition, the ideal drag polar for the plane wing with full 
leading-edge suction at M = 1.0 is shown. Experimental values of Cp^ 
for the plane wing were used in computing the theoretical polars for both 
the plane and the cambered wing. 

It is interesting to note that at a Mach number of unity where no 
wave drag exists the theoretical polar for the cambered wing closely 
approximates the theoretical polar for the plane wing, full, leading-edge 
suction being assimied in both cases. This similarity of the two polars 
is a consequence of the fact that, in the design of the conically cambered 
wing, the span load distribution resulting from camber was very nearly 
equal to that due to angle of attack which for triangular wings is ellip- 
tical. Bad the span loading due to camber been exactly the same as that 
due to angle of attack the two polars would have been identical. 

The calculations for a Mach number of 1.0 show that the no -leading - 
edge-STiction polars ds well as the full-suction polar agree with the 
ideal-plane -wing polar at the design lift coefficient ( 0 . 215 ) hut depart 
as the lift coefficient is increased or decreased from this value. The 
predicted valiies of the drag coefficient for no-lead 1 ng-edge suction 
based on the solution of reference 7 somewhat less than those pre- 
dicted from the simple no-suction polar above or below the design lift 
coefficient. 

A comparison of the experimental data obtained at a Mach number of 
0.90 with the theoretical polar for a Mach number of unity shows that 
conical camber is quite effective near the design lift coefficient, the 
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increment in drag d.ue to liff^ being equal to the m-i n-TTmTiin drag due to 
lift Increment possible for a wing of this aspect ratio. At lift coef- 
ficients less than the design value the experimental drag coefficients 
lie between the theoretical cambered wing polar for fxlLl leading-edge 
suction and those for no leading- edge suction. It is gratifying to note^ 
however, that only a sTnall penalty in the drag coefficient at zero lift 
was incurred from the camber. Indicating that a significant amoimt of the 
leading-edge suction due to t^ pressure peEik in the vicinity of the nose 
is still being achieved when the lift coefficient is less than the design. 
Although it might be expected that seme leading-edge suction would be 
realized at small lift coefficients above the design, such is apparently 
not the case; the experimental drag coefficients are generally somewhat 
greater than those predicted by the no-leading-edge-suction polars . 

At supersonic speeds the agreement between the theoretical full- 
suction polar and experiment is reasonably good near the design lift coef- 
ficient although the experimental drag is generally somewhat higher than 
the theoretical value. Qualitatively the agreement between theory and 
experiment at Mach numbers of I.30 €Uid 1.53 is similar to that shown at 
a Mach number of 0.90. At a Mach number of I.90, however, the drag polar 
calculated for the case of full leading-edge suction predicts closely 
that obtained experimentally up to a lift coefficient of approximately 

0.30. 


Effects of conical camber - sweptbach wings .- It was shown in the 
theoretics! study presented herein that the conical camber derived for 
triangular wings should also be effective in reducing the drag due to 
lift of thin sweptback wings at transonic speeds . Sweptback wings incor- 
porating two different amounts of this conical camber were therefore 
investigated to determine experimentally the effectiveness of this camber 
on such plan forms. In addition, to improve the low-speed characteristics 
(m < 0.25) an increase in the nose radius was incorporated on some of the 
sweptback wings. As shown in figure 10 , the effects of this modification 
to the nose radius were found to be generally small throughout the speed 
range wherein the data were obtained (M ^ O.60) for both the plane and 
cambered wings. Kie exception to this result is the case of the cambered 
wing at high lift coefficients near a Mach nimiber of O.60 wherein the wing 
with the modified nose radius had lower drag coefficients. Unfortunately , 
data were not available which would permit a direct comparison of the 
plane and cambered wings with the same nose radius for Mach numbers eq.ua]. 
to and greater than O.60. However, in view of the small effects of the 
nose radiiis on the drag characteristics of both 1116 plane and cambered 
wings, the results presented in figures 11 and 12 , in which the data for 
the plane wing with the normal nose radius are compared with the results 


^The increment in drag due to lift of the cambered wing is considered 
to be that Increment in drag above the ininiraum drag coefficient of 

the plane wing. 
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for the cambered wing with the modified nose radius (for M > 0.6o), are 
believed to show primarily the effects of camber. The results presented 
for a Mach number of 0.22 compare the data of the various wings with the 
modified nose radius . 

Examination of the results of figure 11 shows thiat at a Ifech number 
of 0.22 the effect of camber on the drag coefficient is small at the 
lower lift coefficients whereas large improvements are evident at lift 
coefficients above 0.50. The apparent ineffectiveness of the camber in 
reducin g the drag coefficient at lift coefficients below 0.50 is not 
surprising in view of the fact that the plane wliig realized almost the 
minimum drag-due -to -lift increment possible for a wing of this aspect 
ratio, thereby precluding a fiirther reduction in drag. This low drag is 
associated with the fact that at low speeds the minimum pressure coeffi- 
cient attainable at the wing leading edge is considerably lover than that 
at transonic speeds. Thus, the leading-edge auction force necessary for 
the attainment of low drag due to lift is more likely to be attained. 

At the higher lift coefficients at a Mach number of 0.22, consider- 
able reductions in the drag coefficients were obtained throu^ the use 
of camber. As shown in figure 11 there occurs a break in the drag polar 
of the plane wing at a lift coefficient of approximately 0.50. The value 
of the lift coefficient at which the rapid increase in the drag coeffi- 
cient occTirs is increased as the amount of camber is increased. Ukiese 
results indicate that attached flow was maintained on the cambered wings 
to somewhat higher lift coefficients than on the plane wings . A com- 
parison of the results with data for lower Reynolds numbers, not presented 
graphically, indicated that increasing the Reynolds number resulted in a 
similar improvement in the drag characteristics at hi^ lift coefficients 
for the plane and cambered wirgs. Thiis, increasing the Reynolds number 
appears to have the same effect as camber in delaying to a higher lift 
coefficient the onset of flow separation. It is probable that further 
increases in Reynolds number would result in further improvements in the 
low-speed characteristics of the plane and cambered wings. 

The effects of camber on the drag characteristics at hi^er subsonic 
speeds (M > 0.6o) are considerably different from those noted at a Mach 
number of 0.22. (See figs. 11 and 12.) At subsonic Mach nxmabers of 0.6o 
or greater the amoxmt of camber incorporated in the wing was found to 
have a significant effect on the drag coefficient throughout the lift- 
coefficient range. Examination of the data shows that cambering the wing 
for a design lift coefficient of 0.225 resiilted in substantial reductions 
in the drag coefficients at a lift coefficient above 0.10. For lift coef- 
ficients less than 0.50, the more highly cambered wing always experienced 
drag coefficients that were greater than those of the moderately cambered 
wing. It is evident from these results that, especially at hi^ subsonic 
speeds (m > 0.8), the improvements in drag resulting from camber can be 
seriously reduced if the sections are too hi^aly cambered. 
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It is likely that the adverse effects of overcamhering the wing are 
due to the effects of compressihility similar to those shown for two- 
dimensional wings in reference 13- These section data shewed that 
Improvements in the drag characteristics accompanying increases in the 
amount of camber were in evidence at low and moderate Mach numbers but 
that the advantage of camber disappeared at the higher Mach numbers. 

The incorporation of a large amoomt of camber actually restilted in dele- 
terious effects on the drag characteristics at Mach numbers of 0.8 and 
above. 

At supersonic speeds the wing cambered for a lift coefficient of 
0.225 showed a small penalty in drag coefficient at zero lift, a maximum 
Increase of approximately 0.0020 occurring; Whereas the more highly cam- 
bered wing showed a penalty of approximately 0. 004-5 • It should be noted, 
however, that a small part of the increment in the drag at zero lift 
experienced by both of the cambered wings is due to the increase in nose 
radius shown previously (see fig. 10) . Further examination of the data 
shows that the drag due to lift at supersonic speeds was reduced by cam- 
ber, with the result that no penalty in drag coefficient was incTirred 
for the moderately cambered wing at lift coefficients above 0.10. The 
drag coefficients “of the more highly cambered wing, however, were greater 
than those of both the plane and the moderately cambered wing at all lift 
coefficients . 

A cemparison of the experlmentaJ. and theoretical polars for the 
sweptback wing (see fig. 13 ) is interesting in that it indicates the 
applicability of the design methods, which were originally derived for 
triangular plan forms, to sweptback wings, (it should be noted that the 
experimental data for a Mach number of 0«90 compared with the theory 
for a Mach number of 1.0.) Here, as for the triangular wings, the theo- 
retical cambered-wing polars are in close agreement with the ideal poleoc* 
for the plane wing assuming f\ill leading-edge suction in each case, 
cambered-wing polar for no leading-edge suction departs from the Ideal 
polar as the lift coefficient deviates from the design lift coefficient. 
The results show that, for the wing cambered for a lift coefficient of 
0.225, the experimental drag coefficient Is in excellent agreement with 
the predicted value near the design lift coefficient. As the lift coef- 
ficient is increased from the design point the experimental drag coeffi- 
cients are essentially those predicted by the no-suction polar. At lift 
coefficients less than the design value, the experimental values fall 
between the full-suction polar and that for no leading -edge suction. 

The small penalty in the drag at zero lift suggests that a portion of 
the leading-edge suction is still being realized below the design 
condition. 

For the more highly cambered wing the experimental drag coefficient 
at the design lift coefficient is somewhat greater than that predicted 
by the theory. This disagreement between the theory and experiment is 
believed to be due, in part at least, to the fact that for this amount 
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of camber the adverse effects of compressibility at M = 0.9 result in 
high experimental drags. Above the design lift the experimental drag is 
greater than that predicted by theoi^ whereas below the design condition 
the experimental data are generally between the full-suction and no- 
suction polars. 

The preceding results have shown that large reductions in the drag 
coefficients can be realized at transonic speeds on a triangular and a 
14-5° sweptback wing by the use of conical camber. However, the results 
available on the sweptback wing have shown that excessive camber can 
seriously affect the benefits possible at transonic speeds as well as 
result in large penalties at supersonic speeds, ^e results of figure l4 
which present the incremental drag coefficient due to camber as a function 
of design lift coefficient at several Mach numbers are presented as a 
guide to indicate the amount of conical camber “ that should be incorporated 
in an aircraft utilizing a 45° sweptback wing. It is evident from these 
data that to realize the maximum gains at transonic speeds the camber 
employed should not exceed that corresponding to a design lift coefficient 
of approximately 0 . 22 . Moreover, it appears from the limited data avail- 
able that the use of somewhat less camber might resiilt in essentially the 
same benefits in drag as obtained in the present experimental investiga- 
tion. Any reduction in the amount of camber would, of course, result in 
smaller penalties in the drag near zero lift at supersonic speeds . 


Lift and Moment Characteristics 


During the investigation, experimental results were also obtained 
showing the effects of conical camber on the lift and moment characteris- 
tics of the triangular and sweptback wings. A brief description of these 
results is included herein. 

Triangular wings . - It is well known that the aerodynamic center and 
the lift-curve slope near zero lift are primarily functions of wing plan 
form, and are uninfluenced by the provision of camber. Such a result is 
shown in figure 15 , wherein the lift and pitching-moment curves of the 
cambered wing are essentially parallel with those of the plane wing but 
are displaced slightly. The smaJ.l positive shift in the angle of zero 
lift, which is due to washout resulting from the camber, is of little 
significance but the positive shift in pitching moment at zero lift, the 
magnitude of which decreased with increasing Mach number, would result 
in a small decrease in the trim drag of an airplane. 

Sweptback wings .- Examination of the data of figure l6 shows that 
throxighout the Mach number range investigated, the slope of the lift and 
pitching-moment curves near zero lift were essentially unaffected by 
camber but that the curves were slightly displaced. The small negative 
shift in the pitching moment resulting from camber would result in small 
increases in the trim drag. 
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Tlie results for a Mach number of 0.22 show that the range of lift 
coefficients wherein the lift curve was essentially linear was Increased 
through the use of camber , indicating that attached flow was maintained 
on the cambered wings to somewhat higher lift coefficients than on the 
plane wing. Ehese improvements in the flow characteristics resulting 
from camber were also reflected in improvements in the static longitudinal 
stability at high lift coefficients at subsonic speeds. The reduction in 
longitudinal stability for the plane wing at a Mach number of 0.22, which 
manifested itself as an unstable break in the pitching-moment curve at a 
lift coefficient of 0.6o, was delayed to a lift coefficient of approxi- 
mately 0.75 and 0.85 on the wings cambered for lift coefficients of 0.225 
£ind 0 . 292 , respectively. The reduction in 3-ongitudlnal stability for the 
plane wing at high subsonic speeds was also alleviated to some extent by 
the Gamber. At supersonic speeds the lift curve and the longitudinal 
stability remained essentially unchanged by camber. 


CONCLUSIOHB 

> 


A theoretical and experimental Investigation was made to determine 
primarily the effectiveness of conical camber in reducing the drag due to 
lift resiilting from pressure forces acting on low-aspect-ratio triangular 
and sweptback wings. The res\iltB of this investigation showed: 

1. The use of a moderate amount of camtoer resulted in significant 
reductions in the drag coefficient above a lift coefficient of 0.10 at 
high subsonic speeds for both triaiaguinr and swepthack wings. Further, 
the penalties in drag at zero lift were small at supersonic speeds . 

2. Increasing the amount of camber on the sweptback wing resulted 
in some Improvements in the drag characteristics at high lift coefficients 
at low speed, but at high subsonic speeds the Improvements in the drag 
characteristics were seriously reduced. At supersonic speeds increasing 
the amount of camber resiilted in large increases in the drag coefficients. 

3 . Ihe drag coefficients predicted by lifting- surface theory were 
in close agreement with experimental results at the lift coefficient for 
which the camber was designed for the moderately cambeired wings . Above 
the design lift coefficient the experimenteil drag coefficients were essen- 
tially those predicted from a no-suction theory; below the design lift 
coefficient the experimental values fell between the full- suction polar 
and that for no leading-edge suction. 

4. The lift and moment characteristics of the triangular wing at 
subsonic and supersonic speeds were not significantly affected by camber. 
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The re(iuction in. longltudinaL statility olDserved for the iincaiafaered 
sweptback wing at subsonic speeds was delayed to higher lift coefficients 
by the use of camber. 


Ames Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Moffett Field, Calif., July 19, 1955 
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TABLE I.- COOEBUJATEJS OF AIRFOIL SECTIONS FOR RLANE WIHO OF ASPECT RATIO 
3 WITH SWEEPBACK, 5 PERCENT THICK WITH NORMAL LEADING- EDGE 
[Coordinates are presented for sections parallel to the plane of symmetry. ] 


sy/b 

X 

percent e 

E 

percent c 

X 

percent c 

X 

percent c 

X 

percent e 

X 

percent c 


0 

.67a 

1.00a 

1.67a 

3 . 3 <iO 

6.623 

9-850 

23.023 

19.213 

0 

.559 

.70V 

.96V 

1.31T 

1.571 

1.776 

2.077 

25.200 

30 - 99 T 

36.610 

(2.050 

47.325 

52.I1I1O 

5 T .||04 

62.223 

66.903 

2.269 

2 .U 29 

2.511 

2.541 

2.522 

2.43s 

2-304 

2.132 

1.931 

71.452 
75.972 
So. 170 
84-352 
68.421 
92-384 
96.212 
100.000 

1.709 

1.468 

1.217 

0.963 

.715 

-473 

. 2 ^ 

.009 


radius: 0.I90 percent diord 


TABLE II.- COORDINATES OF AIRFOIL SECTIONS FOR PLANE WING OF ASPECT RATIO 
3 WITH 45 O SWEEPBACKj 5 PERCENT THICK WITH MODIFIED LEADING EDGE 
[Coordinates ajre presented for sections parallel to the plane of symmetry.] 


ayA 

X 

percent c 

X 

percent c 

X 

percent e 

Z 

percent c 

2tA 

X 

percent c 

n 

percent c 

X 

percent c 

X 

percent c 

1 

0 

.672 

1.008 

1.678 

3.340 

6.623 

9.850 

13-023 

19.213 

25.200 

30.997 

36.610 

42.050 

0 

.464 

.559 

.704 

.964 

1.317 

1-571 

1-778 

2.077 

2.2B9 

2.429 

2.511 

2.541 

47.325 

52.440 

57.404 

62.233 

66.903 

71.452 

75 .&T 2 

80.170 

84-352 

88 . 4 a 

92-384 

96.212 

100.000 

2.522 

2.438 

2.304 

2.132 

1.931 

1.709 

1.466 

1.217 

.963 

.715 

.473 

.236 

.009 

0 , 67 ^ 

0 

.672 

1.008 

1.678 

3-340 

6.623 

9.850 

13.023 

i 9 .aa 

25.200 

30,997 

36.610 

42.050 

0 

.745 

.842 

.972 

1.242 

1.609 

1.847 

2.030 

2.236 

2.3^ 

2 . 4 ^ 

2.511 

2-541 

47.325 

52.440 

57.404 

62.223 

66.903 

71.452 

p.872 

80.170 

84.352 

86.421 

92-384 

96.212 

100.000 

2-522 

2.436 

2.304 

2.132 

1.931 

1.709 

1.468 

1.217 

.963 

.238 

.009 

0.25^ 

0 

.672 

i.ooe 

1.678 

3-340 

6.623 

9.650 

13.023 

19-213 

25.200 

30.997 

36.610 

42.050 

0 

-572 

.663 

.006 

1.067 

1.426 

1.677 

1.868 

2.135 

a.310 

2.429 

2.511 

2-541 

47.325 

52.440 

57.404 

62.223 

66.903 

71.452 

75 . 8?2 

80.170 

84-352 

88.4S 

92.384 

96.212 

100.000 

2.522 

2.436 

2-304 

2.132 

1.931 

1.709 

1.468 

1.21T 

.963 

.715 

.473 

.238 

.009 

0.83* 

0 

.672 

1.008 

1.6-^ 

3-340 

6.623 

9.850 

13.023 

19.213 

25-200 

30.997 

36.610 

42.050 

0 

.817 

.920 

1.050 

i'931 

2.100 

2.231 

2-372 

2.429 

2.511 

2.541 

47-325 

52.440 

57 . 4 o 4 

62.223 

66.903 

71.452 

75.872 

80.170 

84.352 

88.421 

92-384 

96.212 

100.000 

2.522 

2.438 

2.304 

2.132 

1.931 

1.709 

1.468 

1.217 

.963 

■V? 

.009 

0.50*^ 

0 

.672 

1.006 

1.678 

3.340 

6.623 

9.850 

13.023 

19.213 

9-200 

30-997 

36.610 

42.050 

0 

.676 

.768 

.907 

1.176 

1.5^ 

1-778 

1.983 

2.194 

2.333 

2.429 

2.511 

2.541 

47.325 

52.440 

57 - 4 o 4 

62.223 

66.903 

71.452 

75-872 

80.170 

84.352 

88.421 

92.384 

96.212 

100.000 

2-522 

2.438 

2.304 

2.132 

1.931 

1.709 

1.468 

1 . 21 T 

.963 

-715 

.473 

. 2 ^ 

.009 

1.00^ 

0 

.672 

1.006 

1.6^ 

3.340 

6.623 

9.850 

13.023 

19.213 

25.200 

30.997 

36.610 

42.050 

0 

,891 

.988 

1.118 

1.393 

1.750 

1 - 993 
2.155 
2.317 
2.362 
2.429 
2.511 

2 - 541 

47.3® 

52-440 
57.404 
62.223 
66.903 
71.45a 
75-872 
80.170 
84 . S 2 
88 . 4 k 
92.384 
96.212. 
100.000 

2-522 

2.438 

2.304 

2.132 

1.931 

1.709 

1.468 

1.217 

.963 

.735 

.473 

.238 

.009 


^leadlne-edse radius: 
‘’£eadln£-ed£a radius: 
°Leadlng-ed£B radius: 
rttdius; 

^leading-edge radius: 
^Leading-edge radius: 


0.190 percent chord 
0 . 2 ^ percent chord 
0 . 3 T 0 percent chord 
0.^20 percent chord 
0.713 percent cbcrd 
O.92H percent chord 
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TABLE in.- COQElDiriATES OF AIRFOIL 3ECTI0US FOR TRIAHGULAR WIRG OF ASPECT 
RATIO 2, 3 PERCENT THICK> CONICALLY CAMBERED FCH Cla= 0.215 AT M = 1.0 
[Coordinates are presented for sections parallel to ■&!€ plane of symmetry.] 


2yA 

X 

Z 

X 

z 

X 

Z 


percent c 

percent c 

percent c 

percent c 

percent e 

percent c 

o“ 

0 

0 

20.000 

l .*+35 

70.000 

,916 


1.250 

.^^73 

25.000 

1.485 

80.000 

.656 


a. 500 

.653 

30.000 

1.500 

90.000 

.362 


5.000 

.868 

35.000 

1.488 

95.000 

.202 


7-500 

1.050 

1(0.000 

1.450 

100.000 

.032 


10.000 

1.170 

50.000 

1.323 




15.000 

1.336 

60.000 

1.141 


1 * 


2yA 

Upper surface 

lover eurface 


Upper surface 

Lover 

surface 

X 

percent c 

Z 

percent c 

X 

percent c 

Z 

percent c 

2yA 

X 

percent c 

Z 

percent c 

X 

percent c 

z 

percent c 

0.20^ 

0 

-.522 


-.522 

0,60^ 

29.737 

1.434 

29.786 



1.154 

-224 


-.713 


34.760 

1.486 

34.78a 



2.408 

.548 


-.772 


40.000 

1.450 

40.000 



4.926 

.879 


-.901 


50.000 

1-323 

50.000 



7.500 

1.050 

7.500 

1.050 


60.000 

1.141 

60.000 

- 1.141 


10.000 

1.170 

10.000 

1.170 


70.000 

.916 

70.000 

-.916 


15.000 

1.336 

15.000 

1.336 


80.000 

.656 

00.000 

-.656 


20.000 

1.435 

2 D .000 

1.435 


90.000 

.362 

90.000 

-.362 


25.000 

1.485 

25.000 

1.485 


95.000 

.202 

95.000 

-.202 


30.000 

1.500 

30.000 

1.500 


ISO .000 

.032 

100.000 

-.03a 


35.000 

1.488 

35.000 

1.488 





40.000 

1.450 

40.000 

1.450 

0 . 80 * 

0 

-8.354 

0 

-6.354 


50.000 

1.323 

50.000 

1.323 


1.015 

-7.472 

.794 

-6.39ft 


60.000 

l.l 4 l 

60.000 

1.141 


2.221 

- 6,810 

2.618 

-8.060 


70.000 

.916 

70.000 

.916 


4.633 

-5.654 

5.089 

-7.575 


80.000 

.656 

80.000 

.656 


7.074 

-5.054 

7.545 

-7.089 


90.000 

.362 

90.000 

.362 


9.545 

-4.363 

10.016 

-6.69a 


95,000 

.202 

95.000 

.202 


14.502 

-3.324 

14.943 

-5.971 


100,000 

.032 

100.000 

.032 


19.503 

-2.530 

19.865 

- 5-339 







24.489 

- 1.624 

24 , 84 a 

-4,760 

0 . 40 * 

0 

-1.392 

0 

-1.392 


29.504 

-1.235 

29.798 

-4.236 



-.544 

1.313 

- 1 . 4 ^ 


34.505 

-.624 

34.799 

-3.795 


2.328 

-.137 

2.539 

- 1.426 


39.550 

-.471 

39.756 

-3.383 


4.81s 

.422 

4.994 

-1.343 


49.595 

.059 

49.742 

- 2.618 


7.317 

.779 

7.455 

-1.318 


59.656 

.324 

59.759 

- 1.971 


9.832 

1.034 

9.924 

-1.304 


67.745 

.456 

69.804 

-1.383 


l 4 . 8 ^ 

1-338 

14.885 

- 1.209 


79.232 

,471 

79.261 

-.838 


20.000 

1.435 

20.000 

-1.435 


89.910 

.368 

^.910 

-353 


25.000 

1.485 

25.000 

- 1.485 


94.955 

.221 

94.954 

-.191 


30.000 

1.500 

30.000 

-1.500 


100.000 

.029 

100,000 

-.029 


35.000 

1.488 

35.000 

- 1.488 







40.000 

1.450 

40.000 

-1.450 

0.90® 

0 

-19.235 

0 

-19.235 


50.000 

1.323 

50.000 

-1.323 


.971 

-18.206 

1.412 

-19.059 


60.000 

1.141 

60.000 

- 1.141 


2.147 

-17.471 

2.382 

-16.765 


70.000 

.916 

70.000 

.916 


4.588 

-16.471 

5.176 

-18. 176 


80.000 

.656 

80.000 

.656 


7.000 

-15.558 

7.580 

-17.441 


90.000 

.362 

90.000 

.362 


i 4.412 

-13.088 

15.029 

-15.706 


95.000 

.202 

95IXX) 

.202 


19.362 

-II.6S2 

20.000 

-14.706 


100.000 

.032 

100,000 

.032 


24.382 

-10.794 

24.941 

-13.735 







29.353 

-9.735 

29.882 

-12.735 

0.60 

0 

-3.133 

0 

-3.133 


34.382 

-9.000 

34.802 

-11.971 


1.066 

-2.221 

1.339 

-3.126 


39.412 

-8.294 

39-853 

- 11.206 


a. 265 

-1.714 

2.574 

-2.986 


49.500 

-7.118 

49.823 

-9.765 


4.722 

-.971 

5.031 

-2.721 


59.559 

-6.068 

59.823 

-8.382 


7.193 

-.419 

7.480 

-2.501 


69.676 

-5.294 

69.853 

-7.147 


9.687 

-.007 

9.944 

-2.331 


79.765 

-4.529 

79.852 

-5.S53 


14.681 

.633 

14,879 

-2.031 


89.882 

- 4.118 

69.941 

-4.853 


19.697 

1.030 

19.836 

-1,831 


94.941 

-3.941 

94.970 

-4.353 


24.713 

i.aBo 

24.809 

-1.692 


100.000 

-3.708 

100.000 

- 3.645 


^Lsading-edg© radius; 0.100 percent chord 
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IV.- nnnRDTTTATOR OF AIEIFOIL SECTIOHS FOR lOTG OF ASPECT RATIO 3 
WITH 45 ° SWEEPBACK, 5 PERCEHT THICK WITH MODIFIED LEADUTG EDGE, COHI- 
CALLY CAMBERED FOR Ci^ = 0.225 AT M = L.O 

[Coordinates are presented for sections parall.e!!.. to the plane of symmetry.] 



ndlna: 0.I90 pMw&t ebord 

"Le«dln^-«dciB rmdiw: 0.2^ pcrc«fL% chord 

*Ieod.1n^ tdo radios: O. 3 TO percent chord 

^Leadln^-ed^ radlna: 0.^20 p er c en t chord 

*Leadlng..cdce radliia: 0.T13 p er c en t chord 

^Leedlnc-edc* radluv: 0,964 per ce nt chord 
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TAJBI^ V.- COCRDIMHES OF AIRFOIL SECTI0H5 FOR WHIG OF ASPECT RATIO 3 WITH 
45 ° SWEEPBACK, 5 PERCENT THICK WITH NORMAL LEADING EDGE, CONICALLY CAM- 
BERED FOR Cl, = 0.292 AT M = 1.0 

[Coordinates &:e presented for sections parallel to tlie plane of syrametry.] 


^/b 

X 

percent c 

g 

percent c 

X 

percent c 

g 

percent 0 

X 

percent c 

g 

percent c 

0* 

0 

.672 

1.006 

1,678 

3 . llX > 

6.623 

9.850 

13.083 

19.8I3 

0 

Mk 

.961 

1.317 

1.971 

1.776 

2.0TT 

25. 800 
30.997 
36.610 
12. 050 
17.385 
58.110 
57. Wi 
62.283 
66.903 

8.289 
2. >129 
a.911 

2.5ll 

2.522 

2.138 

2.3^ 

2.132 

1.931 

71.152 

75.»72 

00,170 

61 . 35 a 

ee.Csi 

98 . 381 * 

96.212 

100.000 

1.709 

1.^ 

1.217 

•963 

.715 

.■173 

.236 

.009 


27 -A 

X 

percent e 

percept c 

2 y/h 

X 

percent c 

g» 

percfli 

pt c 

Upper 

aurTnee 

lover 

surface 

Upper 

surface 

Lower 

surface 

0.25* 

0 

-.579 


0.67 

17.325 

2.328 

- 2.528 


.762 

■iw 



52.UO 

2.130 

-2.436 


2.287 

.Ito 

-.976 


37.101 

2.301 

- 2.304 


3.812 

.936 

-1.090 


62.223 

2.13a 

■liiS 


5.337 

1.166 

-1.201 


66.903 

1.931 



7.621* 

1.395 

-1.399 


7T.I192 

1.709 



9.050 

1.570 

-1.570 


75.87a 

1.168 

- 1.468 


13.023 

1.776 

-1.776 


80.170 

1.217 

-I.SI7 


19 , SX ^ 

8 . 0 T 7 

- 8.077 



.963 

-.963 


2^.aob 

a. 289 



68.121 

.719 

-.715 


30.997 

2.129 

- 2.129 ’ 


92.38! 

.173 

-.473 


36.610 

2.511 

-2.511 


96.212 

.236 

-.236 


«.050 

2.511 

- 2.511 


300.000 

.009 

-.009 


1 * 7.385 

2.522 

-2.522 






58.no 

2.136 

-2.138 

0.83* 

0 

- 3.298 

- 3.292 


57. W* 

2.301 

-2.301 


1.037 

- 8.333 

-3.500 


62.223 

2.132 

-2.132 


1 . 9 H 

-1.905 

-3.I61 


66.903 

1.931 

-i. 9 ii 


3-210 


- 3 . 3 n 


71.1152 

1.709 

- 1.709 


5.189 

-.778 

-3.163 


75.872 

I. 16 e 

-l.l<68 


T. 7 T« 

-.156 

-3.007 


iOblTO 

1.217 

-1.217 


10.369 

■311 

- 2.090 


81.352 

.963 

-.963 


15.951 

1.063 

-2.740 


00.V21 

.715 

-.719 


19.II3 

1.178 

-a. 670 


92.381 

.173 

-.173 


89.983 

2.009 

-2.605 


96.212 

.2» 



29.812 

2.216 

- 8.579 


100.000 

.009 



31.997 

2.l2l 

-a. 5 « 






42.050 

a.911 

-2.541 

0.30* 

0 

-I.I07 

-1.107 


1 ^ 7.385 

2.522 

- 2.588 

.926 

-.969 

-1.697 


52.110 

2.138 

-2.438 


1.052 

,.157 

- 1.618 


57.I0I 

2.30! 

- 2.304 


3.703 

.389 

-1.639 


62.223 

2.132 

- 2.138 


5.555 

.778 

-1.657 


66.903 

1.931 

- 1.931 


7.106 

I.07I 

.1.685 


71.152 

1.709 

- 1.709 


11. 110 

1.928 

-1.768 


75.872 

1.168 

- 1.168 


U.613 

1.812 

-1.898 


00.170 

1.2L7 

- 1.217 


19.213 

2.077 

- 2.077 


61.352 

.963 

-.963 


25.200 

2.289 

- 2.269 


88.121 

•715 

-.715 


30.997 

2.129 

-a. 129 


92.36! 

•173 

-.173 


36.610 

2 .5U 

-2.511 


96.212 


-.236 


la. 050 

2.511 

-a.911 



.009 

-.009 


17.329 

52.110 

2.522 

2 .t 38 

-2.522 

-2.(136 

1.00‘ 

0 

-l.gl2 

-I.9I8 


97. Id 

2.301 

- 2.301 


.810 

- 1.099 

-5.19a 


62.223 

2- 13s 

-2.132 


1.620 

- 3.615 

-9.O&7 


66.903 

1.931 

-1.931 


3.210 

- 8.965 

-1.693 


71.152 

1.709 

-1.709 


1.861 

-2.398 

- 1.699 


75.872 

1.168 

- 1.168 


6.101 

-1.912 

-1.937 


80.170 

1.217 

-1.217 


9.721 

-1.118 

-I.261 


81.352 

.963 

-.963 


16.202 

,065 

- 3.624 


88 .1^ 

.715 

-.715 


19.112 

.170 

-3.662 


92.361 

.173 

-.173 


81.303 

1.053 

- 3.167 


96.812 

.838 

-.238 


29.161 

1.191 

- 3.873 


100.000 

.009 

-.009 


35.611 

1.912 

-3.078 





10.905 

2.106 

- 8.919 

0.67“ 

0 

-2.192 

-e .198 


15.366 

2.220 

-2.619 


.861 

-1.350 

-a.130 


50.226 

2.268 

- 2,657 


1.620 

-.963 

- 2.179 


57.101 


- 2.333 


3.210 

-.110 

- 8-333 


62.216 

2.139 

- 8.139 


5.100 

.162 

- 2.216 


66.903 

1.931 

-1.931 


7.560 

.616 

- 2.192 


71.452 

1.709 

-1.709 


10.600 

1.123 

-2.119 


75-872 

1.460 

- 1.460 


15.120 

1.586 

-2.160 


80 .170 

1.217 

- 1.217 


20.520 

8.080 

-2.225 



.963 

-.963 


21.811 

2.216 

-2.300 


ea.Sai 

.715 

-.715 


30.997 

2.129 

- 2.129 


98.381 

.473 



36.6ID 

2.511 

-C.5II 


96.212 

.838 



12.050 

2.5U 

-2.511 



.009 

-.009 


radius: O.I90 parcent cbcrd 
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TABLE VI.- COCEIDIHATES OF AIRFOIL SECTIOHB FOR WUTG OF ASPECT RATIO 3 WITH 
SWEEPBACK, 5 PERCENT MCK WITH MODIFIED LEADING EDGE, CONICALLY CAM- 
BERED FOR Cl^= 0.292 AT M = 1.0 

[Coordinates presented for sections parallel to the plane of symmet3ry. ] 



radius: O.I90 percant docd 

^rmltr^siTgn radius: 0.^6 pereeiLt cliord. 
^aadlziC’adsa radius: 0*370 parcent ebord 
“leadlm'-adga radius: O.^SO parcant i^ioni 

*Taa< 11 ng ttTfra radius: O.713 parcant ebord 
^laadisd-adca radius: 0 * 9 ^ parcant chord 
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TAELS VH.- RANGE OF TEST VARIABLES AND INDEX OF TABULATED RESULTS. 


Model 

Transition 

RX 10 “® 

M 

Tabulated re- 
sults , table 

Plane triangular ’*«ing, 
3 percent thick 

Fixed 

2.« 
5.6 
7-7 
^ 

0.8i, 0.90, 1.30, 1.70, 1.90 
0.01, 0.90, 1.30, 1.70, 1.90 
1.30 

0.81. 0.90 

Vlll(a) 

Free 

H 

0.81, 0.^, 1.30, 1.70, 1.90 
0.61, 0.90, 1.30, 1.70, 1.90 
1.30 

0.81, 0.90 

VIII (b) 

Plane triangular wing, 
5 percent thick 

Fixed 

27 B^ 

5.6 

7.7 
8.5 

0 . 81 , 0.90, 1.30 
0.81, 0.90, 1,30 
1.30 

0.81, 0,90 
0.81. 0.90 

12(a) 

Free 

2.8 

5-6 

7.7 

8.5 

11.3 

o.ai, 0.90, 1.30 
0.01, 0.90, 1.30 
1.30 

0,61, 0.90 
0.81. o.w 

IX(b) 

Triangular wing, 3 percent 
thick, casibered for 
- .215 at M - 1.0 

Fixed 

5.6 

0.61, 0.81, 0.90, 1.30, 1.70 
1.90 

X(a) 

Free 

H 

0.61, 0.81, 0.90, 1.30, 1,70 
1.90 

0.81, 0.90 
0.81, 0.90 

2(b) 

Plahe sweptback wing, 5 per- 
cent thick, with normal 
leading-edge 

Fixed 

a. 9 

0.60, 0.60, 0.90, 1.2D, 1.30, 
1.50, 1,70, 1.90 

21(a) 

Free 

2.9 

0.60, 0.80, 0.90, 1.20, 1.30, 
1.50, 1.70. 1.90 

Xl(b> 

Plane sweptback wing, 5 per- 
cent thick, with modified 
leading-edge 

Fixed 

m 

odd 

XH(a) 

Free 

2.9 

3.0 
3.8 
5-7 

6.0 
8.0 

0.60, 0.80, 0.90, 1.20, 1.30 
1.50, 1.70, 1.90 
0.22 

0.60, 0.80, 0.90, 1.30 

0.80, 0.90 

0 . 2 Z 

0.22 

m:(b) 

Sweptback wing, 5 percent 
thick with modified lead- 
ing edge, cambered for 
= 0.225 at M - 1.0 

Fixed 

2.9 

3.0 

6.0 
8.0 

0.60, 0.80, 0.90, 1.20, 1.30, 
1.50, 1.70, 1.90 
0.22 ■ 

0.22 

0.22 

xra(a) 

Free 

2.9 

3.0 

6.0 
8.0 

0.60, 0.80, 0.90, 1.20, 1.30, 
1.50, 1.70, 1.90 
0.22 

0.22 

0.22 

mi(b) 

Sweptback wing, 5 percent 
thick with normal lead- 
ing edge, cambered for 
Ci^ = 0.292 at M = 1.0 

Fixed 

lllgll 

0.60, 0.80, 0.90, 1.20, 1.30, 
1.50, 1.7^_ 1.90 

XlV(a) 

Free 

2.9 

0.60, 0.80, 0.90, 1.20, 1.30, 
1.50, l.TO. 1.90 

XXV(b) 

Sweptback wing, 5 percent 
thick with modified lead- 
ing edge, cambered for 
Ci^ = 0,292 at M = 1.0 

Fixed 

2.9 

3.0 

6.0 
8.0 

0 . 60 , 0.80, 0.90, 1.20, 1.30, 

1.50, 1.70, 1.90 

0.22 

0.22 

0.22 

2V(a) 

Free 

2.9 

3-0 

5.7 

6.0 

8.0 

0.60, 0.80, 0.90, 1.20, 1.30, 
1.50, 1.70, 1.90 
0.22 

0.80, 0.90 
0.22 
0.22 

XV(b) 
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TABLE VIII.- DATA FOR PLANE TEOANGULAR WING OF ASPECT RATIO 2, 3 PERCENT 

THICK 

(a) Fixed transltlaa 


a 




& 

ct 


1^ 

a 




a 


Cx 


H - 

O.Bls X 

> 2.8)O0« 

K - 

0.90J E 


K - 

l-30t B 

- 2.6x10* 

K - 

l-TOj 1 

• a.exifl* 1 

- 6 . k 9 

5;8 

-Jk.afi 

■-i:S 

-ijii 

-.J6 

.W 

a.u 

3.21 

3-76 

k.29 

k.83 

5-36 

If . 

7.57 

-0.322 

-.287 

-.269 

-.2to 

-.215 

-.187 

-.159 

-.im 

-.052 

-.029 

-171 

.199 

.226 

.259 

.290 

.316 

.380 

0.0^ 

.0351 

X31* 

.0268 

.0231 

.0195 

.0165 

•oia 

.0105 

.0101 

.0101 

.0102 

.0120 

-owr 

.019 

.0218 

.0257 

.0307 

.0361 

.ota.3 

.0553 

0.051 

-Ok5 

.oka 

.038 

X3k 

X29 

.025 

.013 

.006 

-.008 

-.017 

-.027 

-X31 

-.036 

-.Okl 

-Xk6 

-.052 

-.055 

-.067 

-6.57 

-6.01 

-5.k5 

-k.91 

A.3k 

-3,80 

-3-» 

-2.16 

-1.17 

-.56 

.kS 

1,03 

2.1k 

3.12 

3.77 

5.k2 

5-S7 

6.52 

7-613 

-0.372 

-.330 

-.299 

-.19k 

-.163 

-.107 

-X56 

-.03P 

.01k 

.OkO 

.096 

.151 

.187 

.2X8 

.ak9 

.279 

.312 

oxkfik 

Xko6 

-03k9 

.0199 

.0166 

.0122 

.0103 

.0099 

.0096 

.0102 

.0120 

.0162 

-0197 

X2^ 

X2Bk 

.0335 

-03ft 

.Ok51 

.0630 

0.078 

-o6e 

.056 

.046 

.040 

-034 

.020 

.003 

-.005 

-X09 

-X6D 

-031 

:;SS 

-.051 

-X56 

-.069 

-.0^ 

-6.19 

-5.67 

-9-15 

A.63 

AA2 

-3.60 

-3.06 

-2X5 

-1.01 

-.k9 

.k6 

.99 

2X5 

3X6 

3.59 

k.U 

k.63 

5.1k 

5.66 

6.18 

7.ax 

-0.298 

-.266 

-.240 

-.si6 

-.190 

-.166 

-kl4X 

-.02k 

.015 

X39 

.088 

-138 

.163 

.186 

.213 

.236 

.262 

.268 

.336 

s.okoi 

.039k 

■0309 

.0270 

•023k 

.oook 

.(n.78 

.oiko 

.0121 

X117 

.one 

.0123 

.Olkk 

XlBl 

.0006 

.0237 

X273 

.0312 

.0913 

OJO72 

.066 

*099 

.093 

.046 

.040 

.034 

.082 

.010 

.004 

-.009 

-.011 

-.084 

-.036 

-.043 

-.049 

-.096 

-.063 

-.066 

;;SS 

-6.16 

-9.69 

A.IO 

-3.99 

-3.06 

-2x9 

-1.01 

-.k? 

.k7 

2TS 

3.07 

3.57 

k.09 

k.61 

9.12 
9.6k 

6.13 
7.18 

-0.845 

-.806 

-.206 

-.186 

^.166 

-.149 

-.okk 

-X22 

xio 

.031 

.073 

.119 

.135 

.156 

.176 

.196 

.217 

.236 

.276 

0.0340 

.0311 

.0848 

.0818 

.0187 

.0169 

.0130 

.0018 

.0107 

.0106 

.0118 

.0129 

.0168 

.01&3 

.0809 

.0838 

.0^ 

.0306 

.0^5 

-043T 

o.o6o 

.056 

.G40 

.033 

-030 

.080 

.GU3 

.004 

-.004 

-.009 

-.080 

-.Og 

-.046 

-.051 

-.056 

-.061 

-.070 

M - 

I-9O1 E 

- 23009 

IL - 

O.Slt E 

- 5.6x10k 

■ - 

O.9OJ B 

- 5XXLI^ 

K - 

X 

- 9-6x10* 1 

-6.15 
-5.63 
-5.12 
-k.6l 
A. 1C 
-3.59 
-3.07 
-«.05 
-1.01 
'-■‘9 

.98 

2.02 

3.05 

3.56 

k.08 

4.58 

5-10 

5.62 

6.12 

7.13 

-.218 

-.200 

-.183 

-.166 

-.iM 

-.130 

-.112 

-.076 

-.oVj 

-.021 

.009 

.020 

.065 

.102 

-Igl 

.138 

.156 

.17*1 

.192 

.210 

.0322 

.0266 

.0237 

.0227 

.0202 

-.0177 

.0137 

.0127 

.om 

.0106 

.0107 

.0109 

.0123 

.0134 

.0173 

.01^ 

.022L 

.0251 

.0802 

.0326 

.0396 

.043 

.039 

.039 

.030 

.083 

.017 

.004 

.004 

-.004 

-.006 

-.017 

-.026 

-.030 

-.033 

::3S 

-Xk6 

-.092 

-X60 

-6.72 

-6.16 

-5.39 

-5.03 

A.k6 

4S 

-2.22 

-1-11 

-.57 

. k 9 

1J37 

2.19 

k.k3 

k.99 

5.56 

6.13 

6.70 

7.8k 

-.335 

-.307 

-.276 

-.2k6 

-.9X6 

-.187 

-.159 

-.vaj 

-X5k 

-X99 

xik 

•oks 

.096 

-13a 

.182 

.209 

-839 

.269 

.299 

-33k 

.399 

:S5S 

.032k 

.0032 

.Qi» 

.0164 

.0124 

.0106 

.Q1D3 

.0100 

.0308 

jni $ 

J 01 S 9 

.0168 

.0823 

.0869 

.031% 

.0^ 

.0434 

.0583- 

.029 

.025 

.016 

.007 

.003 

-.00k 

-X09 

-Qlfl 

-X98 

-.033 

-X3S 

-.0k3 

-XkS 

-.052 

-.059 

-.075 

-6.60 

-6.22 

^63 

-5-07 

A.51 

-3.93 

-3.38 

-2.2k 

-1.12 

-.59 

-90 

1-09 

2.21 

3.3k 

5.0k 

5.62 

6.29 

6.78 

7.9k 

-.360 

-.331 

-.292 

-.261 

-.231 

-196 

-.170 

-.111 

-X96 

-.030 

XI7 

xk5 

.1X3 

.162 

.193 

-827 

.296 

.266 

.326 

-36k 

-kk3 

Xk?k 

XklO 

.03kl 

.0269 

X2k3 

.0199 

.0168 

.(022 

.0097 

X099 

X12L 

.016k 

xaB5 

.0336 

.Oko6 

.Ok82 

X663 

.065 

.060 

.051 

.Ok6 

.OkO 

X3k 

X29 

.018 

.008 

.003 

-.009 

-.010 

-.021 

-X33 

-.038 

-Xk9 

-.091 

-M 

-x69 

-.073 

-.092 

-6.kl 

-9.87 

A.2T 

-3-73 

-3.19 

-2.13 

-1.06 

-.61 

-k9 

1.0k 

2.10 

3.18 

3.71 

k.2k 

k.78 

-.2kS 

-.223 

-.1^ 

-.172 

-,lk6 

-.097 

-,0k9 
-.026 
XI9 
.OkO 
.0» 
.iko 
.166 
■isa 
.218 
.2k3 
.269 
.296 
■ 3k3 

.<Al8 

.0368 

.0320 

-0279 

X2kl 

X2D9 

.0182 

.01k6 

.0126 

.0122 

.0122 

.0127 

.02k6 

.<n8k 

,CdD 

XBkO 

-<*77 

.0318 

.0369 

.060 

-094 

.040 

.041 

-039 

.082 

.010 

X04 

-.006 

-.ou 

-.084 

:;SS 

-.050 

-.056 

-X63 

-.069 

-X76 

-.088 

fM 

.04^ 

-0587 

K - 

1.701 I 

- 9-6)01)® 

X - 

I.90; X 

- 9.6O0P 

H - 

1.30J B 

- 7-7X10. 

u - 

0.6tl; B 

- 8-9)00* 1 

-6.35 

--»0 

.036k 

.062 

-6.3a 

-.223 

.0338 

■on 

-6.53 

-- 3 P 3 

.Ok21 

.07k 

-6.96 

-3k3 

•0447 

X55 

-9.82 

-.230 

.032k 

.056 

-5.T8 

-.205 

.0301 

.046 

-5.99 

-.270 

.0370 

X6B 

-6.37 

-.31a 

.0382 


-5.29 

--filO 

.0286 

.091 

-5.aS 

-.107 

.0268 

.okk 

-5.k5 

-.891 


.061 

-5.79 

-.8B4 

.0327 

.0S9 

-1.76 

-.189 

.0232 

. 0 k 6 

-4.73 

-.168 

J»36 

.040 

-k.90 

-.aarr 

.oeBo 

.<99 

-9.19 

-.891 

.0878 

.o4o 


-.169 

.0223 

.041 

-4.21 

-.131 

J 32 LL 

■02a 

-k-36 

-.808 

X2kk 

.okS 

-kXl 

-.281 

.0226 

-0» 

-3.70 

-J 4 t 

X196 

.036 

-3.66 

-.131 

.0187 

JOSL 

-3.61 

-.175 

-ns>i 9 

,0k2 

-4.00 

-.192 

.0187 

X30 

-3.17 


XlTk 

.031 

-3.15 

-.113 

XI67 

.086 

-3-27 

-.151 

.0109 

.036 

-3.k9 

-.163 

.0198 

.026 

-t.u 

-.oek 

.Qlk2 

.020 

-2.10 

-.076 

X13T 

.018 

-2.18 

-.101 

Xlk6 

.023 

-2-30 

-J09 

.0U9 

.016 

-1.09 


.0123. 

.010 

-1-09 

-.OkO 

.0120 

X09 

-1-09 

-.030 

.0189 

.010 

-1-16 

-.097 

X099 

.007 


-.022 

.0119 

.004 

-.51 

-X21 

.0119 

.Qdk 

--5k 

-.027 

.0180 

.009 

-.61 

-.031 

.0091 

.003 

.ie 

.012 

.0119 

-.00k 

.ke 

.000 

.0119 

-.003 

-30 

.016 

.0181 

-.006 

.91 

.017 

.0090 

-.009 

1.02 

.03E 

.0120 

-.OID 

l.OL 

X99 

.0110 

-.006 

IM 

•0k2 

.0126 

-.018 

1.10 

,ok6 

.0093 

-.010 

2.09 

.075 

.0139 

-.OSD 

fi.oe 

.067 

.0135 

-.015 

2.19 

.091 

.Olk6 

-.024 

8.89 

.100 

.QU3 

-.019 

3.15 

.UB 

.0178 

-.031 

3.1k 

.105 

.0164 

-.027 

3-2k 

• lk3 

.0108 

-X38 

3-kl 

.156 

.0198 

-.oas 

3.68 

■ 139 

X19k 

-.036 

3.66 

.12k 

.OlSk 

-.031 

3.78 

.169 

.0809 

-.oU 

4.00 

.107 

xiflk 

-.03k 

4.20. 

.1^ 

.0219 

-.041 

k.19 

-lk3 

.oazL 

-.0^ 

k-33 

.196 

.02k2 

-.091 

k.30 

-219 

.0218 

-.039 

k.7* 

.lAl 

.0291 

-.0k6 

k.72 

.l£o 

.0831 

-.o4o 

k.8r 

.820 

.0278 

-X57 

5.16 

.2k7 

X26k 

-.044 

5.27 

.202 

.02^ 

-X52 

5.2k 

.178 

.0261 

-.044 

5-ka 

-2k6 

.0321 

- jH 

5-76 

.878 

.0319 

-.oto 

5.80 

.223 

.0320 

-.«37 

5.77 

.197 

X29k 

-.0k8 

5.97 

-an 

.0367 

-.OTO 

6.3k 

.308 

.0372 

-.o5 

6.33 

-2U 

.0161 

-.062 

6.29 

.29L5 

.0329 

-.053 

6.91 

.297 

J>419 

-, OT 6 

6.93 

-3ko 

J>438 

-.059 

7.39 

.eBk 


-.071 

T.35 

.251 

.0411 

-.061 

7.60 

-58 

.0937 

-.009 

8.13 

,k09 

.0599 

-.071 






K - 

O.9O; R 

- 0.5)00* ] 

-5.87, 

-XJOO 

0.0351 

0.093 

-5X6 

-.268 

-oa99 

.047 

A.6B 

-.235 

.02k3 

.04l 

-k.09 

-.808 

.0199 

.035 

-3.^ 

-.173 

XI65 

.029 

-8.3a 

-.110 

.0116 

.018 

-1. 10 

-.060 

.0083 

.006 

-.63 

-.038 

.0090 

X03 

■53 

.010 

.0090 

-.005 

1.13 

.050 

.0093 

-.011 

8.89 

.106 

.0119 

-U>88 

3-k9 

.166 

Xl6i 

-.033 

k.05 

.199 

.0196 

:5?5 

k.6k 

■ S33. 

.0238 

5-25 

5.83 

.866 

-300 

-08^ 

.03^ 

-X92 

-.056 

6.k6 

-339 

.0421 

-.067 

7.06 

-376 

.okgS 

-.073 

8.26 

.k53 

.0664 

-.098 
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TABLE VHX.« HATA FOR PIANE TRIARGULAE WIRG OF ASPECT RATIO 2 , 3 PERCENT 

THICK - Concluded 
("b) Free transition 
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TABLE IX.- DATA FOR PLATTE TRIANGULAR WING CF ASPECT RATIO 2, 5 PERCHST 

THICK 

(a) Fixed traiiBition 


a 

CL 

CD 

Oh 

a. 

Cl 

Od 

1 

C4t 

CL 

Cl 

Cd 

cw 

a 

Cl 

CD 

Ca 

H - 

O.8I; R 

> 2.8xio« 

H 0 

O.9O; B 

- aAo0" 

H - 

1.30; R 

- 2.8X10^ 

M - 

0.81; R 

- 5.6W.O* 

-6.KJ 

-0.316 

0.0375 

Q.050 

-6.50 

-0.320 

0.0392 

0.053 

- 4.12 

-0,189 

0.0262 

0.046 

WEI 

-0.318 

0.0376 

0.051 

- 5 - 9 ^ 

-.267 

.0323 

. 0 ^ 

-5.95 

-.295 

.0341 

.050 

-3.60 

-.160 

.0227 

.038 


-.290 

.0322 

.046 

-5 .HO 

-.265 

.0282 

.042 

- 5.42 

-.270 

.0^ 

.046 

- 3.06 

-.138 

.0205 

.033 

-5.61 

-.261 

.0277 

.041 

-H .85 

-.238 

.0243 

.038 

- 4.86 

-.241 

.0251 

.041 

- 2.05 

-.094 

.0171 

.021 

- 5.01 

-.234 

.0235 

.036 

-H .32 

-.210 

.0205 

.033 

- 4.33 

-. 2 I& 

.0211 

.035 

- 1.01 

-.049 

.0153 

.010 

- 4.44 

-.205 

.0196 

.032 

- 3.77 

-,]jSO 

.0174 

.026 

- 3.78 

-.180 

.0175 

.029 

-.49 

-.027 

.0149 

.005 

- 3.09 

-aSi 

.0171 

.028 

- 3.22 

-.156 

.0150 

.023 

- 3-23 

-.156 

.0150 

.025 

.56 

.017 

.0150 

-.006 

- 3.33 

-.153 

.0147 

.022 

-2.16 

-.103 

.0117 

.015 

-2.17 

-. 1(9 

.0116 

.016 

•99 

.035 

.0153 

-.011 . 

- 2.22 

-.105 

.0117 

.015 

- 1.05 

-.054 

.0102 

.007 

-1.07 

-.054 

.0098 

.007 

2.05 

.069 

.0173 

-.023 

- 1.11 

-.055 

.0102 

.007 

-.56 

-.032 

.0096 

.003 

-.56 

-.031 

.0095 

-003 

3.06 

.136 

-.0205 

-.035 

-.59 

-.031 

.0099 

.003 

.H 8 

.016 

.0100 

-.004 

.48 

.017 

.OC96 

-.005 

3.59 

-159 

.0230 

-.041 

.50, 

.018 

.0099 

-.005 

1.05 

.051 

.0103 

-.006 

1.03 

.044 

.0099 

-.010 

4.11 

.183 

.0257 

-.047 

1.07 

.045 

.0100 

-.009 

2.11 

.091 

.0118 

-.016 

2.14 

.098 

UXLI8 

-.019 

4.62 

.205 

.0266 

-.053 

2.19 

.098 

.0117 

-.018 

3.20 

. 1 H 3 

.0151 

-.025 

3-23 

.149 

.0151 

-.026 

5 J -4 

.230 

.0325 

-.059 

3.31 

.149 

.0147 

-.026 

3.75 

.167 

.0172 

-.029 

3.76 

.176 

.0176 

-.034 

9.65 

-253 

.0365 

-.064 

3.87 

.174 

.ca 69 

-.030 

H .29 

.195 

. 01 ^ 

-.034 

4.31 

.206 

.0210 

-.040 

6.17 

.277 

.0409 

-.070 

4.42 

.203 

.0196 

-.036 

H.82 

.POO 

.0232 

-JO30 

4.86 

.234 

.0246 

-.044 

7.20 

.324 

.0514 

-.062 

4.98 


.0226 

-.040 

5.36 

.248 

.0269 

-.043 

5.40 

.261 

.0288 

-.(349 





5.54 

. 2 ^ 

.0268 

-.045 

5.91 

.279 

.0317 

-.048 

5.94 

.268 

.0335 

-.054 





6.09 

.281 

•0309 

-.048 

6 .H 6 

.306 

.0370 

-.053 

6.49 

.321 

.0396 

-.060 





6.68 

.317 

.0372 

-.055 

7.55 

.364 

.0483 

-.062 

7-59 

.361 

.0533 

-.071 





7.80 

-377 

.0503 

-.065 

M - 

O.9O; R 

- 5.6x10" 

K > 

1 . 30 ; R - 5 . 6 > 00 “ 

M - 

1 . 30 ; S 

- 7.7XIOP 

K - 

O.8I; R 

- 8.5x10" 

-6.73 

-.326 

.0406 

.054 

- 4.25 

-.193 

.0260 

.047 

-4.36 

-.195 

.0264 

.047 

-6.93 

-.312 

.0367 

.049 

-6.17 

-.302 

.0350 

.050 

-3.7a 

-.166 

.0232 

.(340 

-3.81 

-.171 

.0237 

.041 

-6.31 

-.267 

.0315 

.045 

-5.61 

-.276 

.0300 

.047 

-3.19 

-.146 

.0209 

.035 

-3.27 

-■1^ 

.0213 

.035 

-5.73 

-.261 

.0271 

.041 

-5.05 

-.244 

.0253 

.042 

- 2.12 

-.097 

.0172 

.022 

-2.19 

-.099 

.0176 

.023 

-5.16 

-.231 

.0226 

.037 

-H.H 8 

-.217 

.0215 

.036 

- 1.06 

-.050 

.0154 

.011 

- 1 .C 9 

-.051 

. 01 ^ 

.011 

-4.57 

-.205 

.0193 

.031 

-3.91 

-.186 

.Q180 

.031 

—52 

-.027 

.0149 

.005 

-.55 

^.OS& 

.0152 

.005 

-3.99 

-.ITT 

.0142 

.026 

-3.36 

-.162 

.0156 

.026 

-49 

.020 

.0150 

-.006 

-51 

.oeo 

.0152 

-.006 

-3.42 

—15a 

.0141 

.022 

- 2.24 

-.106 

.0119 

.016 

1.03 

.044 

.0153 

-.012 

1 j 07 

.046 

.0157 

-.012 

-2.30 

-.105 

.0112 

.015 

- 1.12 

-.056 

.0099 

.007 

2.11 

.091 

.0172 

-.024 

2.16 

.095 

.0176 

-.024 

-ij6 

-.056 

.0098 

.007 

-.59 

-.031 

.0096 

.003 

3.17 

.140 

.0206 

-.036 

3.25 

.143 

.0211 

-.036 

-.63 

-.032 

.0094 

.003 

.51 

.019 

. 00 ^ 

-.005 

3.70 

.163 

.0226 

-.042 

3.79 

.167 

.0234 

-.042 

.53 

.020 

.0095 

-.005 

1.09 

.049 

.0099 

-.010 

4.23 

.187 

.0256 

-.048 

4.35 

.193 

.0264 

-.049 

1.13 

.049 

.0098 

-.009 

2.32 

.103 

.0120 

-.020 

4.77 

.212 

. 02 ^ 

-.054 

4.89 

.217 

.0297 

--054 

2.26 

.099 

.0114 

-.017 

3.33 

.155 

.0153 

-.029 

5.30 

.236 

.0326 

-.060 

5.44 

.241 

.0335 

-.060 

3.40 

.148 

.0142 

-.025 

3.69 

.185 

.0173 

-.035 

5.83 

.260 

.0367 

-.066 

5.99 

.265 

.0378 

-.066 

3.97 

.174 

.0164 

-.030 

4.46 

.215 

.0212 

-.040 

6.37 

.265 

.0415 

-.072 

6.53 

.280 

.0425 

-.072 

4.56 

.202 

.0192 

-.035 

5.02 

.240 

.0247 

-.044 

7.43 

.331 

.0518 

-.063 

7.62 

.338 

.0535 

-.064 

5 U 2 

.226 

.0025 

-.039 

5.59 

.270 

.0293 

-.050 









5.71 

.256 

.0263 

-.044 

6.15 

.296 

.0340 

-.053 









6.28 

.261 

.0306 

-.047 

6.73 

.333 

.0409 

-.062 









6.86 

.311 

.0363 


7.67 

-395 

.0557 

-.074 









8.02 

.365 

.0496 

-.059 


Bi 

Cl 

Cd 

C. 

cc. 

Cl 

Cd 

Si 

a 

Cl 

Cd 

C, 


0.90; R 

- 8.5x10® 

H - 

O.6I; R 

- 11.3x10" 

H - 

O.9O; R 

- 11 . 3 XL 0 " 

-6.94 

-0.326 

o.oHoo 

0-054 

-7.13 

-0.330 

0.0403 

0.052 

- 6.(35 

- 0.268 

0.0314 

0.048 

-6.37 

-.297 

.0340 

.048 

- 6.48 

—304 

.0339 

.CA9 

- 5.48 

-.270 

.0262 

.047 

-5.78 

-.270 

.0268 

.045 

-5.93 

-.272 

.0067 

.043 

- 4.86 

-.241 

.(3233 

.042 

-5.21 

-.247 

.0250 

.042 

-5.34 

-. 2^9 

.0248 

.039 

-4.19 

-.li^ 

.0178 

.032 

-4.6a 

-.216 

.0208 

.036 

- 4.77 

-.223 

.0266 

.035 

-3.63 

-.173 

.0154 

.026 

- 4.05 

-.189 

.0176 

.031 

-4.13 

-.184 

.0167 

.008 

- 2.43 

^.120 

.0113 

.019 

- 3.46 

-.160 

.0147 

.025 

-3.55 

-.164 

.0147 

.024 

- 1.24 

-.065 

.0092 

.009 

- 2.32 

-.110 

.0114 

.017 

-a. 4 o 

-.US 

.0119 

.017 

-,65 

-.039 

JX66 

.005 

-1.16 

-.057 

.0096 

.008 

- 1.22 

-.062 

.0099 

.006 

.57 

.027 

.00S9 

-.007 

-.63 

-.032 

.0092 

.004 

-.66 

-.036 

.0095 

.004 

1.18 

.056 

.0093 

-.012 

.54 

.022 

.0093 

-.005 

.54 

.019 

.0094 

-.004 

2.38 

.112 

.0114 

-.022 

1.13 

.051 

.0096 

-.010 

1.16 

.051 

. 00 ^ 

-.009 

3.60 

.172 

.0156 

-.032 

2.29 

.103 

.0115 

-.019 

2.34 

.103 

.0114 

-.018 

4.21 

.204 

.0187 

-.038 

3.44 

.156 

.0149 

-.029 

3.52 

.156 

.0146 

-.027 

4.82 

.232 

.0225 

-.044 

4.01 

.165 

.0175 

-.034 

4.11 

.185 

.0171 

-.032 

5.42 

.262 

.0269 

-.049 

4.59 

.212 

.0204 

-.039 

4.71 

.213 

.0200 

-.036 

6.03 

.290 

.0320 

-.053 

5.18 

.241 

.0244 

-.044 

5.26 

.228 

.0220 

-.039 

6.64 

-321 

.0377 

-.059 

5.76 

.270 

.0290 

-.049 

5.90 

.269 

.0277 

-.046 





6.34 

.300 

.0343 

-.o» 

6.51 

.302 

.0333 

-.051 





6.94 

.326 

.0402 

-.059 

7.13 

.337 

.0406 

-.057 





8.11 

.391 

.0552 

-.070 

8.33 

.391 

.0551 

-.064 
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TABLE IX.- DATA FOR PLANE TRIANGULAR WING OF ASPECT RATIO 2, 5 PERCMT 

THICK - Concluded 
(b) Free ti^altion 



Cl 1 Cj, 


0.81} E - 5.£klo^ 



H - 

0.90; R 

-6.66 

-.332 

-6.U 

-.303 

-5.54 

-.273 

-4.98 

-.23? 

- k,hSi 

-.214 

-3.87 

-.187 

-3.32 

-.160 

-2.21 

-.107 

-1.11 

-.056 

-.59 

-.030 

.30 

.018 

1.08 

.045 

2.19 

.IDO 

3.29 

.154 

3.85 

.101 

4.41 

.212 

4.97 

5.53 

.240 

.267 

6.08 

.298 

6.66 

.330 

7.77 

.390 


.0132 
.0155 
.0169 
.oei5 
.0253 
.0896 -.047 
.0356 -.053 
.0^89 -.o£a 


0.81; B > 


-.323 

.0378 

,030 

-.298 

.0317 

.046 

-.264 

.0266 

.040 

-.238 

.0226 

.036 

-.210 

,0200 

.032 

-.184 

.0158 

.027 

-.158 

.0136 

.023 

-.107 

.0105 

.015 

-.055 

.0087 

.007 

-.028 

.0082 

.003 

.023 

.0083 

-.005 

.051 

.0086 

-.009 

.103 

.0106 

-.017 

.154 

.0137 

-.025 

.182 

.0160 

-.030 

.209 

.0189 

-.035 

.236 

.0224 

-.040 

.265 

.0262 

-.044 

.293 

.0309 

-.050 

.321 

.0368 

-.054 

.384 

.0518 

-.063 


- 0.90; H - 6.5K10® 


o.oloi 
.03U6 
.0297 
.0249 
.0207 
.195 .0173 
.167 .0143 
.112 .0105 
.059 .0086 
.031 .0080 
.024 .0079 

.053 .0063 
.lo£ .0104 
.163 .0142 
.191 .0170 
.222 .0203 
.252 .0244 

.280 .0207 
.306 .0336 
.0399 
.0549 


Cl Cb c 


H - 0.81; H - U.3X10“ 


0.057 

-7.04 

-0.339 

0.0407 

0.053 

-7.1s 

-0.358 

0.0439 

.053 

-6.42 

-.294 

.0324 

.046 

-6.55 

-.316 

.0353 

.048 

-5.84 

-.272 

.0274 

.o4a 

-5.94 

-.281 

.0290 

.043 

-5.27 

-.230 

.0238 

.039 

-5.33 

-.252 

.0245 

.036 

-4.65 

-.214 

.0189 

.032 

-4.75 

-.227 

.0206 

.03a 

-4.00 

-.106 

.0156 

.028 

-4.16 

-.200 

.0172 

.027 

-3.50 

-.160 

.0133 

.024 

-3.35 

-.167 

.0139 

.017 

-2.35 

-.111 

.0103 

.016 

-2.38 

-.114 

.0103 

.008 

-1.18 

-.059 

.0086 

.007 

-1.19 

-.059 

.0083 

.003 

-.63 

-.031 

.0082 

.003 

-.65 

-.03a 

.0079 

-.005 

.37 

.027 

.0061 

-.006 

.58 

.028 

.0080 

-.010 

1.15 

.055 

.0066 

-.010 

1.19 

.057 

.0085 

-.020 

2.31 

.106 

.0103 

-.018 

2.35 

.111 

.0103 

-.029 

3.48 

.161 

.0136 

-.028 

3.53 

.168 

.0139 

-.034 

4.06 

.187 

.0139 

-.032 

4.14 

.202 

.0174 

-.040 

4.65 

.217 

.0191 

-.037 

4.74 

.233 

.0209 

-.045 

5.25 

.250 

.0232 

-.043 

5.34 

.262 

.0252 

-.050 

5.8a 

.272 

.0267 

-.046 

3.94 

.290 

.0300 

-.055 

6.42 

.304 

.0329 

-.052 

6.33 

.313 

.0346 

-.060 

7.01 

.332 

.0392 

-.056 

7.16 

.356 

.0436 

-.070 

8.20 

.392 

.0532 

-.064 

8.36 

.421 

.0600 
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TAELE X.- DATA FCE TRIAIK3ULAR WHTG OF ASPECT RATIO 2, 3 PERCENT THICK, 
CONICALLY CAMBERED FCR C£^= 0.215 AT M = 1.0 
(a) Fixed ■bransition 


a 

Cl 

Cd 

Cm 

a 

Ci. 

Cd 

Cm 

a 

Cl 

Cd 


a 

CL 

Cd 


H > 

O.6I; B 

- 5.6x10“ 

M - 

0.81; R 

- 5.6X10P 

K « 

O.9O; R 

- 5 . 6 X 10 “ 

H > 

I.30; H 

- 5.6x10“ 

-6.65 

-0.345 

0.0563 

0.051 

-6.80 

- 0.383 

0.0631 

0.065 

-6.89 

-0.417 

0.0695 

0.003 

-6.1^ 

-0.330 

0.0567 

0.005 

-6,10 

-.319 

.0502 

.047 

- 6.23 

-.352 

.0557 

.061 

-6.31 

-.383 

.0610 

.075 

-5.88 

-.304 

.0507 

.078 

- 5 . 5 H 

-.391 

.0444 

.044 

-5.66 

-.321 

.0491 

.055 

-5.73 

-.346 

.0531 

.068 

-5.35 

-.260 

.0454 

.072 

-l^.99 

-.265 

.0392 

.040 

-5.10 

-.292 

.0430 

.051 

-5.16 

-.312 

.0462 

.061 

- 4.81 

-.253 

.0403 

.065 

-M-M 

-.239 

.0345 

.036 

-4.53 

-.263 

.0376 

.045 

-4.59 

-.264 

.0405 

.056 

- 4.28 

-.230 

.0360 

.059 

- 3.06 

-.213 

.0303 

.032 

-3.97 

-.232 

.0325 

.041 

- 4.02 

-.249 

.0347 

.049 

-3.75 

-.205 

.0319 

.053 

- 3.33 

-.185 

.0263 

.029 

- 3-40 

-.201 

.0261 

.036 

- 3.44 

-.216 

.0298 

.042 

- 3.21 

-.180 

.0S32 

.046 

-a. 76 

-.160 

.0231 

.026 

-2.65 

-.177 

.0245 

.031 

- 2.88 

-.186 

.0256 

.037 

- 2.68 

-.154 

.0249 

.o 4 o 

-2.23 

-.136 

.0202 

.022 

-2.20 

-.147 

.0211 

.027 

- 2.31 

-.156 

.0219 

.031 

- 2.14 

-.130 

.0223 

.034 

- 1.13 

-. 0 ^ 

.0155 

.014 

-1.16 

-.089 

.0157 

.017 

-1.17 

-.093 

.0160 

.019 

-1.06 

-.074 

.0175 

.020 

-.56 

—059 

.0138 

.011 

-.60 

-.062 

.0138 

.013 

-.60 

-.062 

.0138 

.014 

-.53 

-.049 

.0160 

.014 

-.29 

-.044 

.0130 

.009 

-.31 

-.048 

.0131 

.011 

-.31 

-.045 

.0130 

.011 

-.26 

-.034 

.0153 

.010 

-.01 

-.032 

.0124 

.007 

-.03 

-.036 

.0124 

.006 

-.02 

-.033 

.0124 

.006 

.02 

-.023 

.0148 

.006 

.30 

-.023 

.0120 

.006 

.20 

-.021 

.0119 

.007 

.21 

-.018 

.0118 

.006 

.23 

-.012 

.0145 

.005 

.W 

-.010 

.0114 

.004 

.49 

-.006 

.0113 

.004 

.50 

-.004 

.0113 

.003 

.51 

.003 

.0142 

.001 

1.03 

.010 

.0110 

.oca 

1.05 

.016 

.0110 

0 

1.06 

.017 

.0110 

-.001 

.96 

.016 

.0139 

-.002 

2.15 

.061 

.0107 

-.007 

2.13 

.070 

.0107 

-.009 

2.14 

.072 

.0110 

-.009 

2.07 

.066 

.0142 

-.015 

a, 65 

.009 

.0110 

-.011 

2.69 

. 0 ^ 

.0112 

-.013 

2.71 

.101 

. 0 U 6 

-.015 

2.60 

.091 

.0150 

-.021 

3.19 

.m 

.0114 

-.014 

3.24 

.123 

.0119 

-.017 

3.26 

.127 

.0123 

-.019 

3.13 

.116 

•0161 

-.028 

3.73 

.132 

.0120 

-.017 

3.80 

,147 

.0127 

-.022 

3.82 

.153 

.0132 

-.024 

3.67 

.139 

.0173 

-.033 

Jl .28 

.156 

.0131 

-.021 

4.35 

.171 

.0137 

-.025 

4.38 

.180 

.0146 

-.029 

4.20 

.165 

.0192 

-.o 4 o 

V.8a 

J.77 

.0146 

-.023 

4.69 

•192 

.0156 

-.029 

4.94 

.205 

.0165 

-.033 

4.74 

.191 

.0214 

-.047 

5.36 

.198 

.0166 

-.027 

5.44 

.215 

.0174 

-.032 

5.50 

.233 

.0186 

-.038 

5.27 

.217 

.0240 

-.05a 

5.91 

.223 

.0184 

-J 330 

6,01 

.243 

.0199 

-.037 

6.06 

.260 

.0212 

-.043 

5.81 

.242 

.0269 

-.059 

6.45 

.243 

.0203 

-.033 

6.56 

.266 

.0222 

-.040 

6.63 

.288 

.0243 

-.048 

6.34 

.267 

.0305 

-.065 

7 .» 

.292 

.0263 

-.040 

7.67 

.320 

.0297 

-.049 

7.75 


.0325 

-.05a 

7.41 

.316 

.0391 

-.078 

8.65 

.345 

.0358 

-.048 

8.81 

.384 

.0427 

-.060 

8.91 

Aik 

.0470 

-.070 

8.48 

.371 

.0506 

-.092 

10.89 

.464 

.0681 

-,064 

13.36 

.617 

.1276 

-.068 

11 .28 

.596 

.1018 

-.121 

10.81 

.465 

.0609 

-.117 

13.14 

.580 

.1117 

-.075 

15.65 

.747 

.1877 

-.112 





13.00 

.566 

.1196 

-.142 

15.37 

.691 

.1629 

-.C65 













17.64 

.816 

.2278 

-.102 













18.76 

.871 

.2617 

-.106 

















a 

Cl 

CD 

Cm 

a 

Cl 

Cd 

c. 









K - 

I.70; R 

> 5 . 6 x 10 “ 

M - 

1.90; B 

5.6x10* 









- 6.36 

-.264 

.0478 

.066 

-6.30 

-.232 

.0430 

.056 









-5.83 

-.244 

.0431 

.062 

- 5-78 

-.215 

.0390 

.052 









- 5.29 

-.224 

.0388 

.057 

- 5.25 

-.198 

.0355 

.049 









- 4.77 

-.205 

.0351 

.053 

-4.73 

-.181 

,032a 

.044 









- 4.24 

-.186 

.0316 

.048 

- 4.20 

-.164 

.0290 

.041 









-3.71 

-.166 

.0284 

.042 

- 3.68 

-.146 

.0262 

.037 









-3.17 

-.144 

.0253 

.037 

-3.15 

-.126 

.0236 

.032 









- 2.64 

-.123 

■ 0228 

.032 

- 2.62 

-.111 

.0214 

.026 









- 2.11 

-.103 

,0205 

.027 

- 2.10 

-.093 

.0194 

.024 









-1,05 

-.059 

.0168 

.017 

- 1.04 

-.054 

.0161 

.015 









-.52 

-.038 

.0156 

.011 

-.51 

-.035 

.0149 

.010 









-.25 

-.028 

.0150 

.008 

-.24 

-. 0 S 7 

.0145 

.007 









-.004 

-.031 

. 01 ^ 

.009 

0 

-.029 

.0145 

.008 









*02 

-.019 

.0147 

.007 

.03 

-.018 

.0142 

.006 









.24 

-.007 

.0145 

.003 

.24 

-.009 

.0140 

.004 









.49 

-.006 

.0145 

.003 

.51 

0 

.0138 

*001 









.98 

.014 

.0143 

-.002 

1.03 

.010 

.0137 

-.002 









2.05 

.054 

.0148 

-.012 

2.04 

. 01|8 

.0144 

-.OlO 









2.59 

. 0 ^ 

.0156 

-.017 

2.57 

.066 

.0151 

-.015 









3.11 

.096 

.0167 

-.023 

3.09 

.063 

.0161 

-.019 









3.64 

.117 

.0161 

-.029 

3.62 

.102 

.0175 

-.024 









4.17 

.137 

.0199 

-.033 

4.14 

.ufl 

.0190 

-.027 









4,70 

.157 

.0219 

-.039 

4.67 

.136 

.0207 

-.032 









5.23 

• 179 

-0245 

-.043 

5.19 

.153 

.0229 

-.036 









5.76 

.195 

•0273 

-. 04 g 

5.72 

.172 

.0254 

-.040 









6.30 

.221 

.0305 

-.054 

6.25 

.191 

.0262 

-.045 









7.36 

.261 

.0378 

-.064 

7.30 

.226 

.0347 

-.053 









8.42 

.303 

.0470 

—075 

8.36 

.263 

.0426 

-.062 









10.70 

.381 

.0704 

-.093 

10.47 

.334 

.0626 

-.078 









12.85 

.455 

.0989 

-.110 

12.57 

.400 

.0867 

-.093 













16 .97 

.530 

.1543 

-.113 
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TAEL^ X.- DATA FOR TRIAlfGULAR WHTG OF ASPECT RATIO 2 , 3 PERCENT THICK, 
CONICALLY CAMBERED FOR 0^^= 0.215 AT M = 1.0 - Concluded. 

(b) Free transition 
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TABLE XI.- 


DATA FOR PLANE WING CF ASPECT RATIO 3 WITS 4^° SWEEPBACK^ 
5 PERCiNT lEICK WITH NORMAL LEADING EDGE 
(a) Fixed transition 


a. 


cij 

On. 

a. 

Cl 


Om. 

a 

Cl 

CD 


a 

Cl 

CD 

Cb. 

K - 

0.60; K 

- 2.9«L0P 

H - 

0.80i H - 2.9X1CP 

H - 0.90; H 

= 2.9)010" 

K - 1.20; R = 2.9x10“ 

-6.7V 

-6.20 

-5-65 

-5.10 

-t.55 

- 3 M 

-2.91 

-e-37 

-1.2fl 

-.‘^5 

.02 

.30 

.93 

2.04 

2.58 
3.12 
3.67 
4.22 
4.77 
5.31 

5.07 

6.42 

7.91 

8.59 
10.72 
12.85 
14.95 

17.01 

18.02 

-0.429 

-.396 

-.356 

-.319 

-.281 

-.250 

-.211 

-.028 

.002 

.022 

.053 

.121 

.154 

.187 

.224 

.258 

-299 

.332 

.373 

.411 

.630 

.73a 

.8ca 

.842 

.854 

0.0514 

.0438 

.0360 

.02^3 

.0202 

.0173 

.01^ 

.0143 

mm 

.0014 

.0113 

.0112 

.0112 

.0014 

.0136 

.0X48 

.0063 

.0168 

.0220 

.0264 

.0321 

.<^3 

.0457 

.0611 

.0790 

T\fa 

.1640 

.2123 

.2594 

.284 o- 

O.Q13 

.011 

.008 

.006 

.004 

.004 

.002 

.000. 

.od 

0 

-.001 

-.002 

-.003 

-.003 

-.003 

-.005 

-.006 

-.006 

-.006 

-.009 
-.011 
-.012 
-.015 
-.018 
-.020 
-.019 
-015 
-.020 
— 021 

-6.90 

-6.34 

-5.79 

-4.10 

-3.54 

-1.33 

-■p 

-46 

.02 

.96 

2.09 

2.65 
3-20 
3.76 

4.32 

4.89 
5.45 
6.00 
6.56 

7.66 
8.74 

10.89 
13,01 

15.10 

17.18 

18.21 

-0.480 

-.443 

-.4o6 

-.361 

-.316 

-.276 

-.236 

-.1^ 

-.163 

-.C95 

-055 

-.031 

.ocn. 

.063 

.144 

.180 

.215 

.256 

.381 

.420 

.455 

.523 

.570 

.670 

.747 

.800 

.875 

0.C688 

.0500 

.o 421 

.0341 

.0273 
.02^ 
.0188 
.0164 
.00.44 
.0120 
.0112 
.0110 
.0109 
.0020 
• Ol4l 

.0155 

.0177 

.0207 

.0250 

.0307 

.0374 
.0450 
.0621 
.0702 
.OM6 
.1319 
■ 1777 
.2239 

.2737 

.3005 

0.023 

.022 

.019 

.015 

.010 

.007 

.006 

.004 

.003 

.002 

0 

-.001 

-.003 

-.004 

-.007 

-.008 

-.010 

-.012 

-.015 

-.019 

-.022 

-.025 

-.027 

-.026 

-.026 

—035 

-.037 

-.044 

-.058 

-.068 

-5.90 

-5.33 

-4.75 

-4.18 

-3.61 

-3.04 

-2.47 

-1.34 

-.76 

-.46 

.03 

.41 

.99 

2.13 

2.70 

3.27 

3.85 

4.4a. 

4.99 

5-56 

6.12 

6.67 

7.77 

8.05 

11.02 

12.11 

-0.468 

-.422 

-.371 

-.321 

-.271 

-.226 

-183 

-.103 

-058 

-027 

.004 

.032 

.207 

.251 

.302 

.350 

.485 

-521 

.584 

.630 

.735 

.797 

0.0495 

.0405 

.0327 

.0267 

.0219 

.0086 

.0057 

.0024 

.0015 

.0111 

.0112 

.0112 

.0123 

.0150 

.0171 

.0202 

.0246 

.0295 

.0361 

.0449 

.0539 

.0^ 

.0845 

.1049 

.1518 

.1815 

0 .o 45 

.036 

.028 

.020 

.014 

•Oil 

.006 

.004 

.002 

-.OOL 

-.007 

-.002 

—COS 

-.019 

-.027 

::SI 

-.051 

-.055 

-.060 

-065 

-065 

-6.60 

-6.06 

-5.5a 

-4.98 

-4.44 

-3.90 

-3.36 

-2.28 

-1.20 

-65 

-.37 

.02 

i !95 

2.49 

3.03 

3.57 

4.U 

4.65 

5.19 

5.73 

6.27 

l:^ 

-0.475 

-437 

-.394 

-.355 

-.315 

-.278 

-.241 

-.166 

-.092 

-.052 

-.035 

.002 

.025 

.061 

.337 

.174 

.212 

.249 

.287 

.325 

.363 

.403 

.443 

.527 

.605 

1 

0.098 

.089 

.079 

.070 

.061 

.031 

.006 

.009 

.006 

-.002 

-.006 

-.013 

-.027 

—049 

-.06r 

-.066 

-.074 

-084 

-.093 

-.112 

-.129 

H ° 

I.3O; H 

- 2.9>^cP 

m; - 

1.50; I 

- 2.9x10“ 

K 0 

I.70; K 

- 2.9X1CP 

K - 

I.9O; H 

- 2.9X1CP 1 

-6.02 

-.385 

.0577 

.061 

-6.46 

-.347 

.0575 

.075 

-6.45 

-.303 


.063 

-6.42 

-.266 

.0498 

.054 

-5.49 

-.354 

wm 

.074 

-5.93 

-.321 


.069 

-1;^ 

-.279 

.058 

-5.89 

-^244 

.0454 



-.318 

.056 

-5.40 

-.293 

.062 

-.257 

.0444 

.053 

-5.37 

-.223 

.o4i4 

-.286 

■ 04 o 9 

.058 

-4.87 

-.265 

.W22 

.056 

- 4 .^ 

-.232 

.0402 

.048 

-4.85 

-.204 

.0379 

■ o4i 

-3.88 

-.252 

.0365 

.050. 

-4.3V 

-.237 

.0379 

.0345 

.(Aq 

,cAh 

-4.34 

-.209 

.0366 

.043 

-4.32 

-383 

.0347 

.037 

-3.34 

-.217 

.0328 

.043 

-3.82 

-.211 

-3.81 

-.182 

.0332 

.037 

-3.60 

-.162 

.0339 

.t03 

-2.26 

-.149 

.0270 

.0E9 

-3.28 

-.183 

.0313 

.038 

-3.28 

-.159 

.0304 

.032 

-3.27 

-.l4o 

.0293 

.028 

-1.19 

-.061 

.0235 

.005 

-2.22 

-.126 

.0263 

.025 

-2.23 

-109 

.0260 

.022 

-2.23 

-.096 

.0254 

.00.9 

-.65 

-.048 

.0225 

.006 

-1.16 

-.067 

.0232 

.013 

-1.16 

-058 

.0232 

.014 


-.053 

.0230 

.010 

-.37 

-.029 

.0222 

.005 

-.60 

-037 

.0222 

.007 

-.62 

-033 


.006 

-.031 

.02^ 

.006 

.02 

.003 

.0221 

-.002 

-.39 

-.021 

.0219 

.003 

-.34 

-.018 


.003 

-37 

-.020 

.0222 

.003 

.30 

.022 

.0221 

-0P5 

.07 

.003 

.0219 

-.002 

.02 

.002 

-.001 


.002 

.0S21 

-.001 

.86 


.0231 

-.013 

.34 

.020 

.0220 

-.005 

.30 

.008 

.0226 

-.005 

.30 

.OL2 

.0222 

-.003 

1.93 

.0258 

-.026 

.88 

.061 

.0231 

-.012 

.84 

.043 

.0235 

-.010 


.033 

.0231 

-.007 

2.47 

.159 

.02^ 


1.96 

.108 

.0257 

-.024 

1.91 

.093 

.0257 

-.021 


.076 

.0249 

-.022 

3.01 

-193 

.0303 

2.49 


.0276 

-.Q30 

2.43 

.118 

.0274 

-.oa6 

.099 

.0265 

-.020 

3.54 

.225 

.C833 

-.047 

3.02 

.02^ 

-.036 

2.96 

.i4l 

.0292 

-.030 

2.?5 

.122 

.0263 

-.025 

4.08 

.a6o 

.0373 

-.055 

3.62 

.193 

.0328 

-.042 

3.49 

.167 

.0316 

-036 

3.47 

.142 

.0305 

-.029 

4.62 

.293 

.o 413 

-.062 

4.09 

.221 

.0358 

-.048 


.190 

.0345 

-.o4l 

^*00 

.162 

.0329 

-.033 

5.15 

.326 

.0462 

-.C70 

4.61 

.247 

.C^ 

.«36 

-.054 

4.55 

.215 

.0^ 

.o 4 i 5 

-.046 

4.52 

.184 

.0359 


5.69 

.359 

.0516 

-.078 

5.14 

.276 

-.060 

5.07 


-.061 

5.05 

.205 

.CQ92 


6.23 

.393 

.0579 

-065 

5.67 

.304 

.0484 

-.067 

5.60 

.0456 

-.056 

5.57 

•225 

.0426 

-.046 

T.30 

.458 

.0720 

.0675 

-.100 

6.20 

.333 

.0539 


6.13 

.286 

.0500 

-.061 

6.10 

.247 

.0469 

-.051 

8.36 

.519 

-.113 

7.^ 

1 

.7^ 

.795 

.0634 

7.18 

.333 

.0602 

HVriil 

7-14 

.288 

.0557 

-.060 

10.50 

.639 

.1257 

-.139 

8.31 

10.42 

12.54 

14.65 

16.02 

.<rr9l 

-.097 

8.24 

.726 

.0721 

8.18 

.330 

.0662 

-068 

12.63 

.751 

.1715 

—161 

.ms 

.1509 

.1966 

.2302 

-.119 

-.i4o 

—160 

-.171 

10.35 

12.45 

14.56 

16.67 

.icx)4 

.1349 

.1753 

.2226 

-.100 

-.ufl 

-136 

-152 

10. aS 
12.38 
14.46 

16.57 

17.62 

.4io 

.489 

.566 

.641 

.676 

.0932 

.1223 

.1580 

.2005 

.2231 

-085 

-.101 

—116 

-.128 

-134 
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TABLE XI.- DATA FOR PLAICE WIKG OF ASPECT RATIO 3 WITH ^1-5° SWEEPBACK, 
5 PERCMT THICK WITH NORMAL LEADING EDGE 
(b) Free transition 


a 

1 

Iqo 


a 

Ct 

1 CP 


a 


Od 

! ^ 

a 

Cl 

1 Op 


M - 

0,60; R 

» 2.9>d0» 

M - 

0.00; B 

- 2.9X10® 

X - 

0.90; R - 2.9x100 

X 

1.20; 

R 

- 2.9x100 

-6.7V 

-0.430 

0.0497 

.04^ 

0.013 

-6.89 

-o. 4 t 8 

-.445 

0.0583 

0.023 

-7.d 

-0.549 

1 0.0687 

0.C55 

-6.61 

-0.472 


0.100 

-6.20 

-.399 

.012 

-6.34 

.0500 

.022 

-6.45 


.068£ 

.048C 



-6.07 

-.432 


.090 

-5.6J^ 

-.355 

.0347 

.008 

-5.78 

-.405 

.o 417 

.d9 

-5.90 


-5.53 

-.394 

.080 

-5.10 

-.319 

.0290 

.007 

-5.22 

-.363 

.0341 

.005 

-5.33 

-.426 

.o4oo 

.036 

-4.98 

-.3^ 

.070 

-4.55 

-.282 

.0231 

.005 

-4.66 

-.320 


.001 

-4.76 

-.374 

.0323 

.027 

-4.44 

-.313 


.061 

-V.OO 

-.245 

.0106 

.0(3 

-4.10 

-.261 

.0219 

.006 

-4.17 

-.319 

.0250 

.018 

-3.90 

-.272 


m 

-Z.k6 

-.216 

.0159 

.003 

-3.54 

-.239 

.0177 

.d47 

• oc6 

-3.60 

-.272 

.0202 

.d4 

-3.36 

-.234 


1 

-2.92 

-.179 

.0137 

.Od 

-2.^ 

-.200 

.oo4 

-3.03 

-.223 

.0163 

.009 

-2.82 

-.196 

1 

.036 

-a.37 

-.145 

.0117 

0 


-.160 

.0122 

• OOS 

-2.46 

-.177 

,0130 

.005 

-2.26 

-.161 


.030 

-1.26 


.0065 

-.002 

-1.31 

-.084 

.0081 

-.002 

-1.34 

-.100 

,008!5 

.Od 

-1.19 

-.064 

.d76 

.dV 

-.72 

.0072 

-.002 

-.75 

-.053 

.0068 

•®.oco. 

::U 


-.060 

.0070 

.001 

-.72 

-.046 

.co64 

.006 

-.30 

-.043 

.0067 

-.003 

-.47 

-.036 

.0066 

-.Od 


-.(SO 

.0066 

-.Od 

-.45 

-.028 

B 

.003 

-.45 

-.032 

.OOTTO 

-,Od 

.02 

-.002 

.0062 

-.0(32 

.02 

0 

.0065 

-.002 

.02 

0 

1 SS3 

-.Od 

.02 

-.001 

.0067 

-.003 

.38 

.d9 

.0062 

-.002 

.ko 

.026 

.0066 

-.0C8 

.30 

.022 


-.005 

.38 

.018 

.0067 

.00^ 

-.002 

.96 

.062 

.0073 

-.003 

.99 

.075 

.0078 

-.<»6 

.86 

.056 

1 

-.012 

.94 

.056 

-.002 

2.06 

.1^ 

.d05 

-.005 

2.12 

.156 

.(016 


1.95 

.138 

B 

-.028 

2.03 

.116 

.Old 

-.003 

2.64 

.174 

.0127 

-.007 

2.70 

.207 

,d48 

2.49 

.172 

B BStB 

-.035 

2.58 

.153' 

.0119 

-.005 

3.2D 

.214 

.d53 

.atM 

-.dO 

3.27 

.251 

.0181 

-.009 

3.03 

.206 

.0263 

-,o4a 

3.1£ 

.183 

.0136 

-.006 

3.75 

.252 

-.011 

3.83 


.0221 

-.024 

3.57 

.245 

.03d 

-.049 

3.66 

.213 

.0162 

-.007 

4,32 

.297 

.0236 

-.015 

4.4o 

.0280 

-.030 

4.11 

.283 


-.058 

4.21 

.257 

.0200 

-.009 

4.88 

.337 

.0287 

-.018 

4.98 

.396 

.0346 

-.039 

4.65 

.321 


1 

-.066 

4.76 


.0243 

-.010 

5.44 

.0355 

-.022 

5.56 

.453 

.041(1 


-.052 

5.19 


1 

1 

-.076 

5.31 

•33^ 

.0303 

-.012 

6.00 

• 0436 

-.026 

6.11 

.487 

.0524 

-.055 

5.73 

1 


-.085 

5.86 

:Ei 

.0369 

.0439 

-.d5 

6.56 

.460 

.0517 

-.027 

6.67 

.526 

.0630 

-.059 

6.28 

.443 

BK^« 

-.095 

6.4l 

-.d8 


.526 

.0689 

-.020 

7-76 

.384 

.0833 

.1049 

-.06a 

7.36 

.526 

BBS^B 

-.115 

1*51 

.4^ 

.0601 

-.021 

8.74 

.581 

.0081 

-.026 

8.85 


-.066 

6.45 

.607 

BBSCm 

-.132 

8.59 

.347 

.0774 

-.021 

10.89 

.680 

KHKl 

-.037 

11.02 

.1529 

-.076 




I 


10.71 

12.86 

.636 

.1152 

-.015 

13. d 

.751 

.1770 


13.18 

.833 

.2098 

-.091 




1 


.746 

.1652 

-.021 

15.09 

.805 

.2^4 

.2742 









1 


14.95 

17. CO. 


.2125 

.2617 

-.022 

-.034 

-.047 

17.17 

.857 

-.059 








1 

1 


18.02 

.861 

.2855 















1 


X p- 

I.30; H 

- 2.9x10® 

M ° 

1.50, • R 

= 2.9X10® 

M => 

1.70; a 

- 2.9x100 

1 

X 

I.90; H 

2.9x10® 

-6.37 

-.415 

.0627 

.090 

-6.50 

-.346 

.0558 

.075 

-6.45 

-.299 

.(J519 

.o4^ 


.062 

-6.4o 

-.262 

.o48o 


.054 

-6.03 

-.3te 

.0559 

.082 

-5.97 

-.318 


.068 

-5.92 

-.275 


.067 

-5.88 

-.243 

.0437 


.050 

-5.49 

-.347 

.074 

-5.44 

-.293 

.062 

-9.39 

4.87 

-.251 

.0422 


:^7 



.0395 


.045 

-4.95 

-.313 

.0438 

.066 

-4.91 

-.263 

.039? 


-.2^ 

.0380 


-4.83 

-.2d 

.0359 


.o4i 

-4.4a 

-.279 

.0386 

.058 

-4.38 

-.235 

.0354 

-4.34 

-.204 

.0^ 


.o4a 

-4.30 

-.178 

.0324 


.036 

-3.88 

-.247 

.0342 

.050 

-3.85 

-.208 

.0314 

.043 

-3.81 

-.179 

.0306 


.037 

-3.78 

-.159 

.0297 


.032 

-3.34 

-,2i4 

.0302 

.043 

-3.31 

-.180 

.0279 

.037 

-3.28 

-.136 

.0277 


.032 

-3.26 

-.136 

.0269 


.028 

-2.81 

-.180 

.0264 

.035 

-2.78 

-.152 

.0248 

.031 

-2.76 

-.133 

.0251 


.027 

-2.73 

-.116 

.0247 


.023 

-2.27 

-.146 


.028 

-2.25 

0 

0 

.013 

-2.23 

-.108 

.0229 


.022 

-2.21 


.0229 


.019 

-1.19 

-.077 

.0188 

.013 

-1.16 

-.066 

,(3184 

.002 

-1.16 

-.066 

.C096 


.011 

-I-I5 

.02d 


.(ao 

-.72 

-,o4i 

.d.77 

.006 

-.63 

-.036 

.0173 

.006 

-.62 

-.030 

.0186 


.006 

-.61 

-.026 

.d93 


.005 

-.44 

-.025 

.dT3 

.003 

-.43 

-.020 

.d70 

.003 

-.4a 

-.009 

.0083 


.Od 

-.34 

-,d5 

.d91 


.003 


.001 

.dTl 

-.Od 

.03 

.004 

.d73 

-.002 

.02 

.003 

.d8a 


..002 

.02 

.Od 

.d90 


-.Od 

.30 

.021 

.0172 

.0185 

-.005 

.30 

.018 

.d74 

-.005 

.30 

.d7 

.0183 


..005 

.29 

.014 

.0190 


-.004 

.053 

-.dl 

.85 

.o4t 

.d85 

-.dl 

.84 



.0194 



.82 


.0200 


.008 

1 oil 

.125 

.0217 

-.026 


.107 

.0212 

-.023 

kS 


.0220 



1.89 

.0221 


.018 

2.4t 

.158 

.0242 

-.033 


.136 

.0234 

-.029 

.116 

.0238 


.0££ 

2.4a 

.102 

.0238 


.022 

3.01 

.191 

.0^ 

-.«1 

2.99 

.162 

.0258 

-.035 

Z.9I 

.143 

.0262 


.an 

2.^ 


.0257 


.026 

3.53 

.223 

.0311 

-.048 

3.52 

.191 

.0289 

-.041 

3.49 

.167 

.0287 


.036 

.o4o 

3.46 

.0280 


.031 

4.09 

.257 

.0353 

-.055 

4.06 

.219 

.Q?2f5 

-.047 

4.02 

.190 

.0317 


3.99 

.165 

.0306 


.035 

5.18 

.325 

.0451 

-.071 

4.59 

.245 

^O'W- 

-.054 

4.95 

,212 

.0351 


.045 

4.51 

.186 

.0337 

1 

WM 

5.70 

.359 

.0509 

-.079 

5.12 

.275 

.0412 

-.060 

5.06 

.S3T 

.03^ 

.o433 


.051 

5.04 


.8370 

1 

6.24 


.0573 

-.087 

5.65 

.302 

.0458 

-.066 

5.61 

.261 


1 





-.0^8 

7.31 



-.102 

6.18 

.330 

.0513 

-.073 

6.13 

.286 

.o48o 


\ 

6.06 

.250 

1 

.(MO 

.0545 


-.053 

8.38 

.519 

-.116 

7.25 

.306 

.0636 

-.005 

7.1? 

.330 

.0582 




.292 



-.062 

10.32 

12.65 

.638 

.750 

.1267 

.1729 

-.143 

-.166 

a.31 

10.44 

.4^ 

.542 

.07^ 

.1104 

-.097 

-.121 

8.24 

10.36 


.0703 

.0995 



8.18 

10,^ 

:g 

.0653 

.0908J 

1 



12.56 

.638 

.1496 

-.142 

12.46 

.554 

.1338 



12.16 

■'*21 

.1218 


-.102 





14.68 

.734 

.1962 

-.162 

14.57 

.639 

.1747 


-.136 

14.48 

.568 

,158a 


-.116 







16.68 


.718 

.agio 


-.149 

16.58 

.641 

.20(U 


-.127 










_ 


_ 


17.62 

.677 

-2233 


-.134 
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TABLE XXI.- DATA FOR ELAHE WIMG OF ASPECT RATIO 3 WITH 45° SWEEEBACK, 
5 PERCENT THICK WITH MODIFIED LEADING EDGE 
(a) Fixed transition 


a 

Cl 

Cd 

Pa 

a 

Cl 

Cd 

Ca 

a 

Cl 

Pd 

Ca 

M 

- 0.22; 

R - 3.0x10® 

K 

- 0 . 22 ; K “ 6 .CX 10 ® 

H 

= 0.22; 

H = 8 . 0 X 10 ® 

-3.8k 

-0.212 

0.0158 

0.001 

-3.66 

-0.197 

0.0156 

0.002 

-3.91 

- 0.224 

0.0150 

0.003 

-3.52 

-.186 

.0156 

.001 

-3.10 

-.167 

.0141 

.001 

-3.71 

-.201 

.0157 

.003 

-Z.98 

-.157 

.0138 

0 

-2.49 

--I38 

.0132 

.001 

-3.10 

-.171 

.0140 

.002 

-£.4l 

-.130 

.0121 

-.001 

“ 3 - #05 

-.108 

.0117 

0 

-2.58 

-.140 

.0127 

.001 

-1.90 

-.099 

.0115 

-.001 

- 1.46 

-.079 

.0111 

0 

- 1 .^ 

-.110 

.0114 

.001 

- 1 . 4 a 

-.070 

.0121 

-.002 

“.95 

-.050 

.0108 

-.001 

-l.fe 

-.082 

.0108 

.001 

-.88 

-.045 

.0111 

-.001 

.37 

-.021 

.0102 

-.001 

- 1.11 

-.053 

.0106 

0 

-. 3 T 

-.014 

.0108 

-.002 

.17 

-.004 

.0100 

-.001 

-.34 

-.025 

.0099 

0 

.14 

.011 

.0106 

-.001 

.72 

.037 

.0103 

-.001 

.17 

.001 

.00^ 

-.001 

-55 

.042 

.0114 

-.001 

1.16 

.062 

-0107 

-.002 

.21 

-007 

-0101 

-.001 

1.15 

.068 

.0110 

-.001 

1.75 

.096 

.0113 

-.002 

.72 

.038 

.0099 

-.001 

1.63 

.m 

.0116 

-.002 

2 . 4 l 

.131 

.0124 

-.002 

1,23 

.065 


-.002 

2.11 

.129 

.0124 

-.003 

2.96 

.166 

.0136 

-.003 

1.87 

.099 

.0111 

-.002 

2.65 

.162 

.0139 

-.003 

3.60 

.194 

.0149 

-.004 

2.51 

.134 

.0120 

-.002 

3.35 

.194 

.0152 

-.004 

4.18 

.224 

.0163 

-.004 

3.03 

.165 

.0132 

-.003 

3.76 

.225 

.0163 

-.005 

4.66 

*aS 

.0178 

-.005 

3.66 

.196 

.0145 

-.004 

4.43 

.225 

.0188 

-.006 

5.23 

. 01 ^ 

-.006 

4.25 

.226 

. 01 ^ 

-.004 

5.06 

,266 

.0220 

-.006 

5.70 

.311 

.0216 

-.007 

4.76 

.255 

.0173 

-.005 

5.57 

.319 

.0264 

-.006 

6.32 

.340 

.0239 

-.008 

5.30 

.284 

.0191 

-.006 

6.00 

.349 

.0304 

-.007 

6.84 

.369 

.0266 

-.009 

5.85 

.312 

.0214 

-.007 

6.63 

.377 

.0351 

-.008 

7.87 

.426 

.0336 

-.011 

6.35 

.341 

.0233 

-.008 

7.59 

.450 

.0505 

-.011 

8.83 

.485 

.0434 

-.014 

6.97 

.371 

.0260 

-.009 

8.51 

.507 

.0645 

B nH 

9.99 

.553 

.0611 

-.016 

7.93 

.432 

.0313 

-.012 

9.62 

.571 

.0836 


11.01 

.618 

.0899 

-.016 

8.99 

.490 

.0387 

-.014 

10.65 

.618 



12.11 

.681 

.1167 

-.017 

10.11 

.556 

.0541 

-.017 

11.67 

.674 

.1210 

-.016 

13.16 

.732 

.1411 

-.017 

n.i 4 

.616 

.0755 

-.019 

12.68 

.716 

.1433 

-.011 

15.11 

.803 

.1885 

-.008 

12.23 

.680 

.1131 

-.016 

14.66 

.794 

.1890 

-.011 

17.19 

.859 

.2403 

-.014 

13.32 

.718 

.1384 

-.012 

16 .*^ 

.^5 

.2413 

-.015 

19.20 

.908 

.2926 

-.018 

15.63 

.786 

. 1 ^ 

-.008 

IS.75 

.904 

.2913 

-.019 

21.05 

.938 

.3490 

-.047 

17.32 

.858 

.2388 

-.014 

20.66 


.3431 

-.048 

23.08 

.950 

.3948 

-.054 

19.39 

.913 

.2949 

-.018 

22.64 

.946 

.3918 

-.054 





21.14 

.934 

.3510 

-.050 

24.65 

• 948 | 

.4320 

-.055 
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TABLE XII . - DATA FOR ELAHE WIKG OF ASPECfT RATIO 3 WITH SWEEPBACK, 
5 PERCERT THICK WITH MODIFIED LSADIITO EDGE - Continued 
(■fa) Free transition 
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TABLE XII. “ DATA FOR PLANE WIRG OF ASPECT RATIO 3 WITH 45° SWEEPBACK, 
5 PERCENT THICK WITH MODIFIED LEADING EDGE 
(■fa) Free transition - Concluded 


a 

ol 

Od 

Cm 

a 

Cl 


On 

a 

Cl 

Cd 

Om. 

a 

Cl 

CD 

Ck 

M > 

0.60; B 

- 3.8JCLCP 

M - 

0.60; E - 3.&O0P 

u - 

O.9O; H 

- 3 - 8 x 10 “ 

H > 

I.30; R 

- 3 . 8 X 10 “ 

-V.65 

-0.279 

0.0221 

o.ook 

-k .79 

- 0.325 

0.0272 

o.caa 

-k.89 

- 0.379 1 

0.0326 

0.026 

ESI 

-0.287 



- 3.56 

-.215 

.OLk6 

.002 

-3.66 

-. 24-7 

.0072 

.006 

-3.71 


.0206 

.003 

Bsa 

-.219 



-2.Q 

-.ik7 

.0117 

0 

-a. 50 

-.166 

.on6 

.002 

- 2.53 

ws^ 

• 013 k 

.006 

-2.3k 

-.150 

•02k5 

.028 

- 1 . 3 k 

-.076 

.0067 

-.002 

-1.38 

-.087 

.0063 

-.002 

-i.ka 

-.096 

.0093 

0 

-1.25 

-.002 

,0198 

. 01 k 

-.79 

-.Ok 3 

.0076 

-.003 

-.80 

-.052 

.0070 

-.002 

-78 

-.05k 

.0077 

-.001 

-.75 

-. 0 k 8 

•“ 1 ? 

.007 

-.50 

-.028 

.0072 

-.002 

-.50 

-.032 

.0065 

-.002 

-.(9 

-.033 

.0072 

-.002 

-.46 

-.028 

.0084 

.003 

0 

.003 

.0068 

-.001 

.03 

.006 

.0062 

-.002 

.09 

.020 

.0073 


.06 

.006 

.0082 

-.CX 33 

.29 

. 02 % 

.0069 

-.001 

.35 

.035 

.0063 

-.002 

M 

.o 4 k 


BrAvE 

.36 

.029 

.0084 

-.007 

.91 

.058 

.0075 

-.OOEL 

.98 

.069 

.0069 

-.002 

1.0k 

.06k 


-.005 

.92 

.063 

.0192 

-.dk 

e.oe 

.128 

.0103 

-.003 

2.11 

.lk 7 

.0109 

-.006 

2.20 

.171 

.C123 

-.010 

2.02 

.13\ 

.0231 

-.028 

3.13 

.196 

.0135 

-.006 

3.25 

.226 

.0160 

-.010 

3.38 

- 26 k 

.0191 

-.019 

3.12 

.202 

.0293 

-, 0 k 2 

k. 2 k 

.266 

.0188 

-.006 

k.ko 

.306 

. 024 k 

-.dk 

4.57 

.372 

.0306 

-.C 8 T 

(.21 

.270 

.0372 

-.058 

5.35 

.338 

.0298 

-.COO 

5.5k 

- 39 k 

.0376 

-.021 

5 -T 3 

.kro 

.OkTS 

-.055 

5.30 

.337 

. 04 % 


6.(6 

.(it 

.0468 

-.015 

6.68 

.472 

• 05 k 5 

-.025 

6.(n 

■ 5 k 2 

.0665 

-.063 

6 .ko 

•k 05 

.0610 

BCli 

8.68 

.558 

.0829 

-.020 

8.91 

.598 

-093k 

-.028 

9.08 

.65k 

.1102 

-.067 

8.57 

.533 

.093k 

-.118 

10.83 

. 6 kg 


-.006 

11.07 

. 66 k 

.1368 


11 . 27 ’ 

.751 

.1567 

-.075 

10.1k 

. 6 ^ 

.1223 

-.137 

12.98 

.7^ 

• 1®3 

-.009 

13.19 

. 7 k 8 











15.09 

.818 

.2180 

-.021 

15.30 

.80k 

.2276 










17.17 

.858 

.2637 





mu 









18,15 

.856 

• 5 k 75 

lliS 













M - 

O.8O; B 

» 5 . 7 >ilO“ 

K « 

0 , 90 j H - 5 . 7 XL 0 * 

H > 

0 . 22 ; E 

- 6 . 0 K 1 CP 

K - 

0 . 22 ; E 

- 8 .ow.o“ 

- 5.01 

-.332 

.0062 

.009 

-5.23 

-.408 

.0392 

.038 

-3.9k 

-.220 

. 0 lk 7 

.003 

-3.9k 

-.225 

.dk 3 

-ook 


-. 2 ^ 

.CE178 

.006 

-3.9* 

-.296 

. 02 ^ 

.017 

- 3 .fil 

-.192 

.QIk 2 

.002 

-3.6k 


.dk 3 

.003 

- 2.64 

-.17k 

.0025 

.003 

-a.70 

-,sca 

.oo.k5 

.009 

^.ID 

-. 16 k 

.0128 

.002 

-3.1k 

-.170 

.0129 

.002 

-l.kk 

"•S 

-.096 

-.057 


.oco 

-.000 

-i.k 7 

-.110 

-.065 

• OICQ- 
.0088 

.003 

.COL 

-2.52 

-2.01 

-.13k 

-.105 

.0110 

.0100 

.001 

0 

- 8.55 

- 2 . 0 k 

-.140 

-.111 

.0113 

.0103 

.001 

.001 

-.54 

-.037 

. 00 «L 

-.001 


-.ok 3 

.0083 

0 

-l.k 9 

-.076 

.0088 

-.001 

- 1.46 

-.079 

.0091 

0 

.12 

M 

.016 

.oko 

.0078 

.0060 

-.002 

-.003 

.cA 

.51 

-.002 

.o 48 


-.001 

-.ook 

-.99 

-•37 

-.OkT 

-.018 

.0061 

.0075 

-.001 

-.001 

-.99 

-.40 

-.049 

-.020 

.0085 

.0085 

-.001 

-.001 

1.03 

.078 

.0066 

-.ook 

1.11 

.091 

.0091 

-.007 

.11 

.009 

.0073 

-.Od 

, 1 k 

.009 

. 0083 . 

-.Od 

2.23 

.158 

.0113 

-.007 

2.35 

.186 


-.oik 

.66 

.QdS 

.0079 

0 

.72 

.o 4 o 

JX}82 

-.Od 

3 .kl 

.236 

.0060 

-.010 


.285 

.0204 

-. 02 k 

1.23 

.066 

,008k 

0 

1.26 

.068 

.0087 

-.Od 

k. 6 o 

.315 

.0251 

-.C 03 

4.86 

.392 

.0336 

-.oko 

1,15 

,097 

.0095 

-jxn. 

1.87 

.102 

.0096 

-.001 

5.80 


.0381 

-.018 

6.10 

.491 

. 0 ^ 

-.058 

£.kl 

. 1 ^ 

.0106 

-.002 

2.51 

.136 

.0109 

-.002 

7.00 


.0562 

-. 02 k 





2.96 


.0123 

-.003 

3.03 

.167 

.0120 

-.001 

8.18 

.554 

.075k 

-.028 





3.60 

U96 

.0136 

-.ook 

3.66 

.196 

-d 3 k 

-.ook 









k.i 8 

.226 

.0153 

-.005 

(.28 

.229 

•d50 

-.ook 









k .66 

.855 

.0170 

-.005 

k.TB 

.259 

.0162 

-.005 









5 . 2 k 

.£67 

.0188 

-.006 

5-87 

.288 

.0181 

-.006 









5.81 

.315 

.0209 

-.007 

5.88 

•319 

.0205 

-.007 









6.29 

• 3 k 3 

.0238 

-.008 

6 . 4 o 

- 3 k 7 

.0227 

-.008 









6 . 8 k 

.371 

.0261 

-.009 

6.97 

.376 

.0253 

-.009 









T.ST 


. 0 k 09 

-.010 

8.00 

.(38 

.0315 

-.012 









8.90 

.k 93 

.0513 

-.012 

9.02 

.496 

.0389 

-.d* 









9.80 

,56k 

.0725 

-.016 

10.11 

.566 

.0572 

-.020 









10.98 

.622 

. 09 k 7 

-.015 

11.17 

.629 

.0788 

-.022 









12.11 

.683 

.IfilC 

-.d 5 

12.30 

.690 

.1138 

-.020 









13.10 

.73k 

■lk 55 

-.d 7 

13-38 

.730 

,i 4 io 

-.013 









lk.95 

-797 

.1872 

-.005 

15.30 

.796 

0879 

-.OID 









17.19 

.660 

-£kl 9 

-.dk 

17.38 

.868 

.2ka8 

-.015 









19.23 

• 91 i 


-.018 

19.46 

.919 

.2961 

-.018 









21.05 

.950 


-.032 

21.11 

.942 

-3495 

-.ok 8 









22.95 

•955 

,3965 

-JJ 51 
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TABLE XIII,- DATA FOR WIHG OF ASPECT RATIO 3 WITH 45 SWEEPBACK, 5 PERCENT 
THICK WITH MODIFIED LEADING EDGE, CONICALLY CAMBERED FOR CLd= 0.225 AT 
M = 1.0 

(a) Fixed Transition 


a 

Cl 

Oo 

pd 

a 

Pl 

°D 

Ob 

a 

Cl 

CD 

c> 

a 

Cl 

°D 

Cb 

H - 

0.60; B 

- 2.9X1CP 

M - 

O.6O; B 

- 2.9X108 

M - 

O.9OJ H 

- 2.9xK?> 

X - 

1.20; R 

- 2.9X10“ 

-6.77 

-0.449 

0.0646 

o.ou 

-6.90 

-0.489 

0.0710 

0.021 

-6.99 

-0.534 

0.0651 


-6.65 

-0.5^ 

0.0637 

0.109 

-6.23 

-.419 

.0570 

,001 

-6.37 

-.466 

.0660 

.082 

-6.44 


.0754 

-6.10 

-.075 

.0745 

.099 

-5.69 



.011 

-5.81 

-.428 


.021 

-5.89 

.0660 

.o4o 

-5.56 

-.432 

.0658 

.088 

-5-13 


.006 

-5.26 

-.394 

.020 

-5.33 

-.433 

.0576 

.dm 

.037 

-5. 01 


.0377 

.077 

-»-5? 

-.317 

.0376 

.007 

-4.71 

-.357 

.0426 

.017 

-4.78 

-.398 

.035 

-4.4t 


.067 


-.276 

.0318 

.005 

-4.15 

-.316 

.0363 

,qi4 

-4.22 

-.356 

.0420 

.030 

-3.93 

-.304 



-.238 

.0273 

.003 

-3.59 

-.274 

.(^04 

.011 

-3.65 

-.312 

.0351 

.025 

-3.3? 

-.262 


-a.w 

-.201 

.0232 

.OffiL 

-3.02 

-.230 

.0^ 

,007 

-3.06 

-.262 

.0266 

•coa 

-2,0k 

-.218 

.038 


-.164 

.0199 

-.OCQ. 


-.187 

.0211 

.oo4 

-2.50 

-.212 

.0233 

.001 

-2.30 

-.175 

.0305 


-L.30 

-.092 

.0152 

-.003 

-1.34 

-.106 

.0154 

-.001 

-1.35 

-.100 

.0061 

.001 

-1,2? 

-.096 

.0249 

-.7*» 

-.057 

.01^ 

-.003 


-.063 

.0135 


-.77 

-.060 

.0138 

-.002 

-■?Li 


.0231 

.006 

-.45 

-.030 

.0127 

-.005 

-.04l 

.0128 

-.48 

-.039 

.0131 

-.003 

-.46 

-.037 

.0B9 

.000 

.03 

-.001 

.0120 

-.006 

.03 

0 

.0120 

-.007 

.03 

.000. 

.0124 

-.007 

.01 

-.006 

.0020 


.31 

• 022 

.on? 

-.007 

.32 

.025 

.0116 

-.007 

•3a 

.025 

.0120 

-.008 

.30 

.016 

.0218 

.95 

.067 

• 0112 

-.007 

.96 

.063 

.013.4 

-.009 

.98 

.070 

.0119 

-.011 

.4Q 

.051 

.0212 

-.014 

2.04 

.127 

.0123 

-.009 

2.09 

.146 

.0126 

-mo 

2.12 

.162 

.ca37 

-.C17 


.132 

.0039 



.163 

.0132 

.00.47 

-.010 

2.65 

.188 

.0138 

-.014 

2.70 

.212 

.Q156 

-.021 

s.Vd 

.17a 

.0060 


.200 

-.tax 

3.21 


.<0.52 

-.006 

3.ae 

.855 

.0178 

-.024 

3.00 

.210 

.0085 

-.048 

3.68 

.230 

.0156 

-.012 

3.77 


.0171 

-.018 

3.63 

.304 

.0212 

-.031 

3.56 

.248 

.0318 

-.056 

4.22 

.2^ 

.0178 

-,oi4 

4.32 

.305 

.0196 

-.019 

4,40 

.353 

.0853 


4.10 

.268 

.<058 

-.065 

4,76 

.298 

.0197 

-.015 

4.88 

.343 

.0227 

-.021 

4.98 

.401 

.0300 

4,64 

.330 

.0405 

-,074 

5.31 

.332 

.0219 

-.016 

5.43 


.0259 

-.022 

5.55 

.456 


-.052 

5.18 

;S 

.0496 

-.063 

5.65 

.368 

.0230 

-.ci8 

5.99 

.0297 

-.023 

6.13 

.51a 

-.063 

5.73 

.0317 

-.093 

6.39 



-.018 

6.55 

.461 

.0352 

-.006 

6u71 

.568 

.0562 

-.076 

6.27 


.0592 

-.ica 

7.48 

-.019 

7.69 

.552 

.0539 

-.034 

7.84 

.660 


-.09a 

7.36 

.0759 

-.123 

8.59 

10.'^ 

:iS 

.0647 

.1068 

-.025 

-.023 

8,78 

10.90 

.616 

.690 

.0600 

.1225 


8.88 

u.o4 

.672 

.772 

.0986 

.1465 

-.075 

-.oda 

8.45 

10.64 


.0958 

.1436 

-.139 

-.161 

12.08 


.1554 

-.028 

13.05 

.794 

.1748 

-.048 




11.70 

.1637 

-.148 


.2088 

-.030 

15.13 

.836 

.2194 

-.050 









IT. or 

.904 

,2647 

-.036 

17.23 

.904 

.2761 

-.066 









K - 

I.30; R 

- 2.9x103 

H » 

I.50; B 

- 2.9><10® 

X - 

I.70; R 

- 2.9x100 

X - 

I.9O; B 

- 2.9>O.0“ 

-6.59 

-.449 

.0783 

.097 

.068 

-6.54 


.0693 

.0624 

-083 

-6.47 

-.320 

.0632 

.068 

-6.43 

-.279 

.0560 

.057 

-6.05 

-.413 

.0701 

-6.00 

.074 

-5.94 

-.295 

.0574 

.062 

-5.90 

-.260 

.0532 

.o(dH 

.053 


-.376 

.0626 

.080 


-.314 

.0561 

.067 

-5.41 

4.88 

-.269 


.056 

-3.38 

-.236 

.047 

-.340 


.071 

-. S&t 

.OW 

.0451 

.060 

-.e42 


4.05 

-.216 

.0444 

.043 

-4.G 

-.306 


.062 

-4.40 

-.252 


-4.35 

-.217 

.0426 

-4.66 

-.m 

.o415 

.037 

-3.90 

-.270 

.0443 


-3.87 

-.223 

.o4o6 

-3.63 

-.191 

.0368 

.038 

-3.80 

-.160 

.0370 

.032 

-3.36 

-.233 

.0395 

-3.33 

-.192 

.0365 

.037 

-3.30 

-.167 


.032 

-3.28 

-.146 

.0339 

.027 

-2.83 

-.196 

.0352 

.036 

-2.80 

-.162 

.0330 

.030 

-2.77 

-.142 

.006 

-2.75 

-.125 

.0313 

.002 

-1.28 

-.084 

.0265 

.012 

-2.27 

-.133 

.0300 

• 083 

-2.24 

-.135 

.0299 

.020 

-2.23 

-.103 

.0091 

.017 

“■P 

-M 

-.050 

-.031 

.0248 

.0241 

.005 

.001 

-1.27 

-.72 



.m.0 
• 0<S 

-1.25 

-.71 

-.06a 

-.036 

.0061 

,0247 

.006 

.003 

-1.05 

-.71 

-.058 

-.083 


.007 

.002 


.010 

.0234 

-.007 

-.008 

-.45 

-.027 

.0236 

0 

-.44 

-.023 

.0243 

0 

-45 

-.006 


0 

.30 

.016 

.0235 

.02 

-.004 

.0232 

-.004 

.02 

-.005 

.0240 

-.004 


n 


.65 

.052 

.0236 

-.016 

.29 

.012 

.0231 

-.006 

.89 

.007 


-.007 

.28 

.003 

-.006 

l.» 

.120 

.0259 

-.030 

.85 

.045 

.0233 

-.015 

.83 

.036 



.82 

.027 

.0041 

-.00a 

2.47 

.157 

.0260 

:;Si 

1.^ 

,ic4 

.0255 

-.028 

1.90 

.088 

.0262 

1.88 

.071 

.0253 

-.000 

3.O0L 

.191 

.0305 

2.45 

.132 

.0273 

-.034 

-.o4o 

2.g6 

.137 

.0296 

-.034 

2.4i 

.092 

.0267 

-.004 

3.54 

.226 

.0336 

-.054 

2.99 

.362 


374a 

.161 

.0318 


2,93 

.114 

.0264 

-.009 

4.08 

.261 

.0373 

.0415 

-.062 

3.5a 

.191 


-.047 

4.01 

.187 

.0346 

3.46 

.136 

.0304 

-.033 

4.62 

.294 

-.069 

4.05 

.220 

.0355 

-.053 

4.54 

.2U 


-.049 

-.054 

3.98 


.0327 


5.15 

.328 

.0462 

E 

B 

4.59 

.251 

.0396 

-.059 

5.07 

.236 

4.51 

.180 

.0357 

5.69 

.364 

.0517 

5.12 

.2^ 

.0436 

-.065 

5.60 

.261 

.0455 

-,060 

5.03 

.201 

.0366 

-.046 

6.23 

.399 

.0579 

-.093 

5.65 

.30? 

.0481 

-.071 

6.12 

.285 

.0490 

-.064 

5.55 

.222 

.0421 

-.050 

7.30 

.470 

.0723 

-.109 

6.18 

.334 

• 053a 

-.0^ 

7.18 

.334 

.0600 

-.075 

6.08 

,245 

.o4So 

-.095 

8.38 

.535 


-.122 

7.25 

.394 

.oi^ 

-.091 

6.24 


.0727 

-.066 


.aer 

.0548 

-.064 

10.51 

.659 

-.149 

8.32 

.452 

.0796 

-.103 

10.35 

.1013 

-.105 

.329 

.0651 

-.072 

12.65 

.777 


-.172 

10.45 

.558 

.1126 

-.126 

12.^ 

.574 

.1367 

-.125 

-.144 

10.28 

.419 

.0915 

-.090 

12.57 

.661 

.1589 

-.148 

14,57 

.665 

.179a 

12.38 


.1230 

-.106 





13.71 

-.013 

-.0019 

-.043 

16.68 

■ T3X 

.3277 

-.160 

14.47 

.378 

.1591 

-.121 












16.^ 

.656 


-.134 


































































MCA RM A55G19 

TABLE Xm.- DATA FOR WING OF ASPECT RATIO 3 WITH 45° SWEETBACK, 5 PERCEliT 
THICK WITH MODIFIED LEADING EDGE, CONICALLY CAMBERED FOR Cl,= 0.225 AT 
M = 1.0 

(a) Fixed transition - Concluded 




S.osaop 



(b) Free transition 


Cl Cb 


H - 0.60; R - a-9>ao® 


o.o6J;6 


- 0.80; R » Z . 9 >asfi 




0.013 

-6.91 

-0.500 

0.074a 

mo 

-6.37 

-.472 

.0659 

.OLL 

.oao 

-5*82 

-5.27 

-.440 

-.401 


.ooS 

-*.71 

-.361 

.0*22 

.006 

-*.15 

-.321 

.0356 

.004 

-3.59 

-.280 

.0299 

.002 

.001 

-3.Q3 

-2.47 

-.234 

-.193 

.0245 

.020* 


-1.34 

-.77 

-.106 

-.063 

.0136 

.0014 

-.005 

-.46 

-.031 

.0003 

-.006 

.03 

.001 

.0095 

-.006 

.32 

.024 

.0091 

-.007 

.96 

.064 

.0087 

-.006 

2.09 

.143 

.0097 

-.009 

2*64 

.182 

.0012 

-.011 ! 

3.20 

.222 

.0022 

-.01£ 

3.76 

.261 

.0152 

::SI 

4.32 

4.86 

.304 

.334 

i .ta.79 
! .02m 

-.015 

-.005 

-.016 

-.023 

-.020 

-.024 

-.026 

-.032 

5.43 

5.96 

6.54 

7.66 

8.78 

10.88 

13.03 

15.12 

17-20 

.538 

.624 

.683 

.780 

.837 

.8^ 

: .02*0 
1 .0284 
! .<3*1 

i .0514 
1 *o?8e 
1 .1205 

I .1713 
.2202 
.2716 
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NACA RM A55G19 


TABLE XIII.- DATA FOR WING OF ASPECT RATIO 3 WITH SWEEPBACK, 5 PERCENT 
THICK WITH MODIFIED LEADING EDGE, COinCALLT CAMBERED FOR Cl^= 0.225 AT 
M = 1.0 

("b) Free transition - Concluded 
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TABLE XIV.- m.TA FOR WIHG OP ASPECT RATIO 3 WITS SWEEFBACK, 5 PERCENT 
THICK WITH NORMAL LEADING EDGE, CONICALLY CAMBERED FOR Cl^= 0.292 AT 
M = 1.0 

(a) Fixed transition 


a 

Cl 

CD 

Os 

a 

Cl 


0. 

a 

Cl 

Od 

Cn 

a 

Cl 

CD 

Cn 

H - 

0.60; B 

= 2.9x10“ 

K ° 

0.80; R 

- 2.9x10“ 

«■ 

O.9O; B 

- 2.950.0“ 

K - 

1.20; R 

- 2.9X1CP 

-6,8o 

-0.465 

O.O693 

0.015 

-6.94 

-0,^ 

-.472 

0.0788 

0.026 

-7.03 

-0.544 

0.0903 

0.051 

-6.67 

-0.532 

0.0888 

0.U7 

-6.26 

-,44o 

.0623 

.016 

-6.39 

.0699 

.025 

-6.48 

-.517 

.0613 


-6.12 

-.487 

.0792 

.106 

-5.72 

-.409 


.017 

-5.® 

-.447 

.0624 

.0^ 

-5.93 

-.483 

.0713 

-5.58 

-.443 

.0701 

.094 

-J.lB 

4.63 

-.375 


.016 

-5.30 

-.415 

.0549 

.q 4 t 8 


-5.38 

-.451 

.0630 

.0540 

.043 

-5.03 

-.398 

.0617 

.064 

-.341 

.0422 

.015 

-4.75 

-.380 

4.82 

-.412 

•o4o 

-4.42 

-.360 

m 

.075 

-lt.08 

-.306 

.0366 

.013 

-4.19 

-.341 

.o4u 

.021 

-4.27 

-.379 

.0475 

.038 

-3.94 

-.320 

.066 

-3.53 

-.269 

.0314 

.012 

-3.64 

-.305 

.0353 

.019 

-3.71 

-.341 

.o4o6 

.035 

-3.40 

-.281 

iSsRi 

.057 

-2.98 

-.231 

.0269 

.010 

-3.07 

-.263 

.0299 

.016 

-3.14 

-.295 

.0338 

.029 

-2,86 

-.242 


.049 

-2.41^ 

-.195 

.0232 

.008 

-2.51 

-.222 

.0252 

.013 

-2.57 

-.253 

.0282 

.024 

-2.32 

-.204 


.o4o 

-1.3H- 

-.123 

.0174 

.005 

-1.39 

-.i4o 

.0182 

.000 

-1.42 

-.115 

.0194 

.013 

-X.23 

-.122 

1 


-.79 

-.087 

.0153 

,003 

-.83 

-.099 

.0158 

.0144 

.005 

-.85 

-.UO 

.0167 

.009 

-.69 

-.063 


-.51 

-.069 

.0146 

.003 


-.068 

.003 


-.077 

.0154 

.005 

-.41 

-.063 


.010 

-.03 

-.031 

.0134 

.OOtL 

-.CS3 

.0135 

,002. 

-.05 

-.037 

.oi4a 

,002 

-.01 

-.019 

1 

.001 

.25 

-.014 

.0130 

0 

.24 

-.015 

.0130 

0 

.24 

-.Olfl 

.0134 

0 

.25 

-.OU 


0 

.89 

.023 

.0124 

-.001 

.91 

.033 

.0123 

-.002 

.93 

.<A2 

.OIM 

.0142 

-,oo4 

.82 

.035 


-.009 

2.01 

.099 

.0131 

-.002 

2.06 

.118 

.0132 

-.005 

2.10 

.137 

-.010 

1.92 

.115 

.0245 

-.025 

2.56 

.135 

.0137 


2.62 

.158 

•0i4i 

-.007 

2.66 

.180 

.0155 


2.47 


.0263 

-.033 

3.10 

.166 

.0145 

3.1a 

.196 

.0155 

-.008 

3-23 

.224 

.0176 

-.016 

3.01 

.0286 

-,o4i 

3.64 

.199 

.0157 

-.005 

3.73 

.234 

.0170 

-.010 

3.80 

.268 

.0201 

-.020 

3.55 

.233 

.0317 

-.050 

4.19 

.235 

.0172 

-.006 

4.29 

.269 

-0195 

-.011 

4.37 

.315 

.0242 

-.026 

4.09 

.271 

.0354 

-.058 

4.73 

.267 

.0193 

-.007 

4.85 

.307 

.0218 


4.94 

.365 

.0290 


4.63 

.309 


-.067 

5.28 

.304 

.0216 

-.009 

5.4 o 

.344 

.0246 

5-52 

.415 

.0347 

5.17 

.3>^T 

-.076 

5.62 

.333 

.0240 

-.010 

5.96 


.0279 

-.ca£ 

6.10 

.468 

.0424 

-.053 

5.71 

.386 

.0500 

-.084 

6.36 

.364 

.0268 

-.011 

6.52 

.0319 

-.017 

6.6B 

.526 


-.066 

6.26 

.427 

.0566 

-.093 

7.43 

.431 

.0342 

-.012 

7.64 

.504 

,o44i 

-.019 

7.02 

.623 

.0733 

-.065 

T.34 

.502 

.07U 

-,uo 

8.55 

10.73 

12.86 

14.99 

17.08 

IB.IO 

.505 

.641 

.734 

.826 

.889 

.902 

.0506 

.1986 

.2529 

.2779 

-.014 

-.018 

-.019 

-.023 

-.026 

-.033 

8.77 

10.89 

13.W 

15.13 

17.23 

.590 

.666 

.762 

.818 

.880 

.0652 

.1141 

.1640 

.2107 

.26?^ 

-.02B 

-.031 

-.o4o 

-.042 

-.057 

8.94 

.699 

.0969 

-.093 

10.62 

.586 

.752 

.0896 

.1352 

-.127 

-U53 

M - 

1.30; H 

- 2.9x10“ 

H - 

I.50; R 

- 2.950JCP 

H - 

I.70; H 

- 2.95<LO* 

H - 

I.90; R 

- 2.95O.0P 

-6.61 

-.457 

.0630 

.G748 

.102 

-6.54 

-.381 

.0724 

.066 

-6.48 

-.327 

.0664 

.072 

-6.43 

-.289 

■ 06T1 

.062 

-6.07 


.094 

-6.01 

-.354 

.0658 

.079 

-5.96 

-.303 

,0607 

.066 

-5-91 

-.268 

.0561 

.057 

-5.53 

-.387 

.0671 

.085 

-5.48 

-.325 

.0595 

.072 

-5.43 

-.278 

.0552 

.060 

-5.38 

-.247 

.0513 

.052 

-4.99 

-.353 

.0603 

.076 

-4.* 

-.297 

.0536 

.065 

4.90 

-.255 


.0% 

,o 49 

4.86 

-.226 

.0471 

.047 

-4,46 

-.318 


.068 

-4.4i 

-.268 

.0486 

.058 

til 

-.229 

-4.33 

-.205 

.0433 

.■042 

-3.92 


.099 

-3.88 

-.239 

.0438 

X 

-.206 

.0419 

.043 

-3.81 

-.185 

• CQ97 

.037 

-3.38 

-.248 

.0433 


-3.34 

-.209 

.0395 

-3.31 

-.1S2 

.0383 

.037 

-3.29 

-.165 

.0366 

.033 

-2.84 

-.213 

.0389 

-2.81 

-.180 

.0358 

.036 

-2.79 

-.157 

.0350 

.031 

-2.» 

-.119 

.03U 

.022 

-2.30 

-.iflo 

.0349 

.034 

-2.28 

-.149 

.0325 

.029 

-2.26 

-.131 

.cesL 

.025 


-.ct4 

.0275 

.OU 

-1.22 

-.106 

.0289 

.019 

-1.21 

-.092 

.0278 

.015 

-1.19 

-.078 

.0277 

.013 

-•cei 

-.(Ao 

.0261 

•006 

-.68 

-,071 

.0267 

.(ui 

-.75 

-.061 

.0263 

.009 

-.73 

-.049 

.0262 

.007 

.oo4 

-.47 


.004 

-.48 

-.031 

.02% 

.008 

-.47 

-.043 

.0255 

.005 

-.46 

-.036 

-0259 


-.QI3 


-.002 

-.CQ. 

-.016 

,0^7 

0 

-.01 

-.013 

.0247 

-.001 

-.02 

-.021 

.0255 

.001 

.78 

.010 

.0246 

-.007 

.23 

-.009 

.0246 

-.001 

.26 

-.005 

.0246 

-.003 

.26 

-.006 

.0252 

-.003 

1.86 

.057 

.0260 

-.COT 

.82 

.031 

.0242 

-.010 

.81 

.027 

.0243 

-.010 

.80 

.020 

.0251 

-.009 

2.38 

.079 

.0271 

-.022 

1.91 

.105 

.0265 

-.025 

1.90 

.090 

.0262 

-.024 

1.88 

.073 

.0269 

-.020 



.0287 

-.026 

2.45 

.l4l 

.0282 

-.033 

2.43 

.llB 

.0276 

-.030 

2.41 

.100 

.0282 

-.OQS 

. 1 ^ 

.0304 

--O3O 

2.99 

.176 

.0305 

-.o4i 

2.97 

.148 

.0297 

-.036 

2.94 

.124 

.0299 

-.031 


.147 

.0329 

-.035 

3.53 

-OlO 

.0335 

-.049 

3.50 

.177 

.0023 

-.043 

3.47 

.149 

.0320 


.168 

.0355 

-.039 

4. or 

.245 

.omo 

.o4io 

-.057 

4.03 

.205 

-0352 

-.049 

k.oo 

-175 

.0345 

5.01 

.190 

.0385 

.0S16 

-.043 

-.048 

4.61 

.279 

-.064 

4.57 

.235 


-.055 

4.53 

.199 

.0374 

-.046 

5.54 

.213 

5.14 

.313 

.0455 

-.072 

5.10 

.263 

m PJgl 

-.061 

5.06 

.223 


-.048 

6.07 

.235 

.oJct 

.0540 

-.ass. 

5.68 

.346 

.0508 

-.crj9 

5.63 

.290 

-.067 

5.59 

.24? 

-.056 

7.11 

.277 

-.060 

6.22 

.378 

.443 

.0564 

-.086 

6.16 

.318 

.0517 

-.073 

6.12 

.273 

.0488 

-.061 

8.16 

.319 

.0639 

-.069 

7.29 


-.100 

7.23 


.0627 

-.065 

7.17 

.320 

.0582 

-.071 

10.26 

.0882 

-.065 

8.36 

.507 


-.114 

8.29 

.0759 

-.097 

8.23 


.0693 

-.060 

12.36 

.482 

.1177 

-.101 

10.50, 

.629 

.1213 

-.138 

10.42 

.531 

.1066 

-.US 

lo.s 

.0970 

-.099 

14.46 

.559 

.1527 

-,115 

12.6l|> 

.746 

.1667 

-.162 

12.54 

14.67 

.632 

.735 

.1448 

.1917 

-.139 

-.160 

12.46 

14.57 

16.® 

.550 

.639 

.726 

.1303 

-1706 

.2179 

-.liT 

-.135 

-.151 

16.56 

17.61 

.636 

.676 

.1945 

.2161 

-.127 

-.135 








































































52 


KACA RM A55G19 


TABLE XIV.- BATA FOR WIKG OF ASPECT RATIO 3 WITE SWEEPBACK, 5 PERCERT 
THICK VJITH FORMAL LEADING EDGE, CONICALLY CAMBERED FOR 0,292 AT 

M = 1.0 - Concluded 

(b) Free transition 


a 

1 i 

CD 


a 

Cl 

1^ 

On 

M - 

O.6O; R 

- 2.9x10“ 

M > 

O.SOj s 

- 2.9X10P 

-6.80 

-0.470 

0.0688 

0.016 

-8.93 

-0.498 

0.0778 

0.026 

-6.a6 

-.441 

.0612 

.C07 

-6.39 

-.476 

,0700 

.026 

-5. IT 

-.377 

.0473 

.016 

-5.« 

-.445 

.0615 


■4.62 

-.34o 

.0408 

.oi4 

-5.30 

-4.74 

-.413 

.0543 

-4.08 

-.307 

.0354 

.CL3 

-.379 

-.342 


,023 

-3.53 

-.270 

.0301 

.011 

-4.19 


.021 

-2.43 

-.193 

.0^4 

.007 

-3.63 


.cg4o 

.018 

-X.34 

-.119 

.0051 

.003 

-2.50 

-.217 


.02 

-.78 

-.060 

.0129 

.000 

-1.38 

-.134 

1 ^^3 

.006 

-.50 

-.064 

.0020 

.001 

-.81 

-.088 

1 S3 

.002 

.25 

-.C0.0 

.0006 

-.002 

-.52 

-.066 

1 

.001 

.90 
2. CL 

.031 

.100 

.0096 

.0103 

-.003 

-.oo4 

.25 

.92 

-.009 

.04o 



2.56 

.137 

.am 

-.005 

2.07 

.124 

.0106 

-.007 

-.008 

3.10 

.169 

.0120 

-.006 

2.62 

.160 


3.65 

.204 

.0130 

-.007 

3.17 


B 

-.010 

4.19 

.237 

.case 

-.006 

3.73 

B mE3 

-.011 

4.73 

.268 

.0168 

-.009 

4.29 

.272 


-.013 

5.26 

.304 

.0191 

-.011 


.309 

1 

-.015 

5.82 

.337 

.0220 

-.C02 

5.4o 

.349 

-.016 

6.36 

.370 

.0249 


5.96 

• 386 

.0250 

-.017 


.434 

.032s 

6.52 



-.019 

6.^ 

.502 

• 0464 

-.015 

7.63 

.503 

-.020 

10.72 

.642 

:S2 

-.019 

0.77 

.596 

.0642 

-.030 

12.86 

.741 

-.021 

10.88 

mm 

.1122 


14.98 

.830 

.1960 

-.024 

13.03 

.1626 

17.07 

.896 

.2533 

-.028 

15-13 

.2103 

-.044 

18.09 

.910 

.2790 

-.036 

17.22 

.884 

.2651 

-.059 





18.26 

.910 

.2929 

-.068 

H - 

I.3O; H 

- 2.9X10® 

M - 

I.50; R 

- 2.99CCP 

-6.61 

1 -.462 

.0629 

.104 

-6.55 

-.388 

.0727 

.087 

-6.07 


.0747 

.095 

-6. CL 

-.357 

.0656 

.080 

-5.54 


.0669 

.066 

-5.48 

-.328 

.C5» 

.073 

-5.00 

-.358 

.0598 

.077 

.0^ 

-4.95 

-.300 

.0532 

.066 

-4.46 

-.323 


-k.kQ 


.0478 

.058 

-3.92 

-.289 

.060 

-3.88 


.0430 


-3.38 

-.252 

.0421 

.051 

-3.35 

-.212 

.0385 

-2.30 

-.179 

.0333 

.033 

-^.82 

-.182 

.0345 

.036 

-1.22 

-.106 

.0269 

.018 

-2.28 

-.152 

.0311 

.029 

-.76 

-.069 

.0247, 

.010 

-1.21 

-.092 

,0260 

.015 

-.49 

-.053 

.0236 

.007 

-.76 

-.062 

.0244 

.006 

.25 

-.009 

.0225 

-.002 

-.48 

-.046 

.0237 

.005 

.82 

• 032 

.0221 

-oil 

-.03 

-.025 

,0230 

0 

1.91 

.106 

.0241 

-.027 

.26 

-.005 

.0226 

-.004 

2.45 

.142 

.0260 


.at 

.027 

.0220 

-.OLL 

2.99 

.178 

.0286 

1.M 

.089 

.0241 

-.024 

3.53 

.213 

.0316 

-.050 

2.43 

.118 

.0256 

-.030 

4.C7 

.247 

.0351 

-.058 

2.97 

.148 

.0277 

.0304 

-.(«6 

-.043 

4.60 

.279 

.0390 

.0439 

-.066 

3.50 

.180 

5.l4 

.316 

-.074 

4.o4 

.207 

.0333 

-.050 

5-68 

.348 

.0491 

-.082 

4-57 

.236 


-.056 

6.22 


.0552 

-.090 

5.10 

.266 

.04^ 

-.063 

7.29 

.0583 

-.104 

5.64 

.294 


-.069 

8.36 

.512 

.0635 

-.117 

6.17 

.321 


-.075 

10.50 

.635 

-1P1P 

-.143 

7.24 

.379 

.0617 

-.088 

12.64 

.750 

.1665 

-.165 

8.30 

.432 

.0745 

-.100 





10.42 

12.55 

.536 

.630 


-.121 

-.i4a 





14.68 

.737 

.1906 

-.162 
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TABLE XV.- DATA EOR Wim OF ASPECT RATIO 3 WEOB: SWEEPBACK, 5 PEE4CENT 

THICK Wira MODIFIED LEADING EDGE, CORICALLT CAMBERED FOR Ci- = 0 .292 AT 
M = 1.0 

(a) Fixed transition 



- 6 . 5 a 

-.453 



-6.54 

-.3Si 

.C737 

.066 

-6.48 

-.329 

.0677 

.072 

-6.42 

-.293 

.0630 

.063 

-6.05 

-.421 

.0745 

.094 

-6.01 

-.356 

.0673 

.060 

-5.96 

-.308 

.0622 

.067 

-5.90 

-.271 

.0580 

.059 

-5.52 

-.3^7 

.cerz 

.065 

-5.4a 

-.327 

.0611 

.073 

-5.43 


.CQ66 

.061 

-5.38 

-.250 

.0534 

.053 

4-?8 

-.352 

.06<B 

.076 

-4.95 

-.300 

.0555 

.066 

-4.90 

-.256 

.0518 

• OH 

4.86 

-.229 

.0492 

.049 

-V.W 

-.320 

.0544 

.068 

-4.42 

-.271 


.059 

-4.37 

-.233 

.cA-73 

.Cw 

-4.33 

-.208 

.0452 

.oM 

-3.91 

-.285 

.o48r 

.060 

-3.88 

-.241 



-3.84 

-.210 

.0434 

.o44 

-3.80. 

-.106 

.04i6 

■ 038 

-3-37 

-.250 

.0436 

.031 

-3.35 

-.214 

.o4u 


-3-32 

-.1® 

.0398 

.038 

-3.2a 

-.165 

.0385 

.0^ 

-2-30 

-.ITO 

.0353 

.034 

-2.28 

-.153 

.0340 

.030 

-2.26 

-.134 

.0336 

.026 

-2.24 

-.121 

.0333 

.023 

-1.22 

-.111 

.0295 

.019 

-1.22 

-.095 

.0269 

.006 

-1.20 

-.064 

.0293 

.ol4 

-1.1? 

-.077 

.0296 

.cas 

-.76 


.0276 

.011 

-.76 

-.062 

.0273 

.009 

-.74 

-.054 

.0278 

.006 

-.74 


.0264 

,007 

-M 


.0268 

.006 

-.48 

-.045 

.0265 

.006 

-.47 

-.041 


.004 

-.47 


.0279 

.005 

.26 

-.004 

.0256 

-.003 

.26 

-.003 

.0255 

-.004 

.26 

-.003 


-.004 

-.02 

-.024 

.0273 

.001 

.82 

.035 

.0261 

-.001 

.81 

.030 

.02» 

-.OOLl 

.80 

.022 

.0265 

-.00.0 

.24 

-.013 

.0271 

-.002 

1.91 

.lOT 

.0278 

-.027 

1.M 

.0^ 


-.025 

1.88 

.076 

.0266 

-.021 

.78 

.000 

.02® 

-.007 

Z . k ^ 

.145 

.0298 

-.(35 

2.43 

.120 


-.032 

2.4i 

.100 

-0299 

-.027 

1.86 

.057 

.0262 

— OLT 

2.99 

.ifio 

.0322 

-.043 

2-97 

.150 

.0314 


2.^ 

.126 

.0316 

-.032 

2.39 

.080. 

.0®2 

-.022 

3-52 

.215 

.0353 

-.051 

3.50 

.Ifio 

.cq4o 


3.47 

.150 

.C036 

-.037 

2.?l 

'.102 

.0307 

-.026 

4.06 

.248 


-.059 

4.o4 

.209 


-.051 

4.00 

.175 

.(^3. 

-.o42 

3.44 

.124 

.0325 

-.031 

4.60 

.263 


-.067 

4.?r 



-.057 

4.53 

.200 

.0390 

-.04t 


.145 

.0346 

-.035 

5.14 

%6l 

.318 

.350 

-0478 

,(9sS 


5.10 

5.64 

”294 

.o44i 

-.063 

-.069 

5.06 

5.59 

.224 

.251 

.0^ 

.0463 

-.051 

-.057 

kSg 

5.0a 




6.20 


.0581 

-.088 

6.17 

.320 

• 0!B4 

-.074 

6.11 

.274 

.050 

-.062 

5.54 

.210 

.0433 

-.048 

7.27 

.443 

.0712 

-.102 

7.23 

.374 

.0644 

-.066 

7.IT 

.3^ 

.0599 

-.072 

6.06 

.231 

.0468 

-.052 

8.34 

.507 

.08® 

-.115 

8.M 


.0774 

-.097 

8.^ 

.368 

.0712 

-.062 

7.11 

.275 


-.061 

10.48 

.6CT 

.1231 

-.i4o 

10.42 

.529 

.1063 

-.119 

10.34 

.462 

.0966 

-.ita. 

8.1£ 

.317 



12.61 

.740 

J677 

-.162 

i2.yr 

.629 

.1460 

-.139 

12.45 

•sn. 

.1323 

-.119 

10.26 

.399 

.0890 


i4.51 

.824 

.2U4 

-.178 

i4.68 

.728 

.1924 

-.159 

14.56 

.639 

.1725 

-.137 

12.36 

.480 

.1192 

-.102 









16.68 

.725 

■ .2195 

-.152 

l4.® 

.556 

.1538 

-.116 













16.56 

.635 

.1956 

-.129 













17.61 

.673 

.2190 

-.136 
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TABLE XV.- DATA FOR WING OF ASPECT RATIO 3 WITH 45 SWEEPEACK, 5 PERCENT 
THICK WITH MODIFIED LEADING EDGE, CONICAIEY CAMBERED FOR Cl^ = 0.292 AT 
M = 1.0 

(a) Fixed transition - Concluded 


a 

Cl 

CD 


a 

CL 

CD 

Cn 

a 

Cl 

CD 


H 

0.22; 

H - 3.OKI0P 

M 

- 0.22; 

R - 6.o»oo“ 

M 

• 0.22; 

S - S.CKIO* 

-3.69 

-0.2>;8 

0.0289 

0.006 

-3.76 

-0.253 

0.0279 

0.008 

-3.« 

-0.252 

0,0292 

0.006 

-3-25 

-.226 

.0257 

.007 

-3.41 

-.230 

.0253 

.008 

-3.54 

-.231 

.0266 

.008 

-2.61 

-.183 

.0214 

.006 

-2.*^ 

-.187 

.0211 

.006 

-2.80 

-.189 

.0221 

.006 

-1.95 

-.1W5 

.0188 

.004 

-2.05 

-.150 

.0178 

.005 

-2.09 

-.150 

.0185 

.005 

-1.58 

-.117 

.0172 

.004 

-1.67 

-.123 

.0161 

.oo4 

-1,70 

-.123 

.0167 

.004 

-1.03 

-.086 

.0153 

.003 

-1.09 

-.088 

.0141 

.002 

-1.12 

-.091 

.0148 

,003 

--35 

-.056 

.0136 

.002 

-.58 

-.059 

.0127 

.002 

-.64 

-.060 

,0136 

.003 


-.025 

.0130 

.002 

-.09 

-.024 

.0128 

.002 

-.06 

-.025 

.0124 

.002 

.51 

.005 

.0122 

.002 

.51 

.003 

.0106 

.002 

.51 

.003 

.0113 

.002 

1.07 

.039 

.0120 

.001 

1.13 

.038 

.0099 

.001 

1.16 

.039 

.0107 

.001 

1.58 

.068 

.0120 

0 

1.64 

.070 

.0101 

0 

1.73 

.073 

.0106 

.001 

2.13 

.098 

.0118 

0 

2.35 

.102 

.0105 

0 

2.41 

.109 

.0114 

0 

2.67 

.129 

.0129 

-.001 

2.83 

.135 

.0113 

0 

2.99 

.142 

.0124 

0 

3.16 

.160 

.0141 

-.001 

3.48 

.171 

.0127 

-.001 

3.63 

.174 

.0136 

-.001 

3.83 

.191 

.0151 

-.000 

4.08 

.203 

.0139 

-.002 

4.16 

.206 

.0150 

-.002 

ft. 35 
*^.95 

.220 

.25]; 

.0164 

.0183 

-.003 

-.004 

4.60 

5.17 

■ S 3 ^ 

.263 

.0157 

.0175 


4.70 

5.27 

.237 

.263 

.0167 

.0185 


5.59 

.284 

.0203 

-.005 

5.T6 

.295 

.0196 

-.005 

5.88 

.296 

.0210 

-,005 

6.08 

.320 

.0230 

-.006 

6.30 

.325 

.0219 

-.006 

6.39 

.329 


-.006 

6.63 

.350 

.0253 

-.007 

6.95 

.357 

.02^ 

-.007 

6.96 

.361 

.0264 

-.007 

7.fi9 

.412 

.0312 

-.010 

7*8^ 

.417 

.0303 

-.010 

8.01 

.423 

.0323 

-.010 

6.78 

.472 

.0379 

-.012 

8.9^ 

.482 

.om 

-.013 

9.04 

,488 

,0391 

-.013 

9.77 

.530 

.0450 

-.015 

10.07 

-543 

.04^ 

-.015 

10.19 

.549 

.0481 

-.016 

10-86 

.588 

.0533 

-.017 

11.16 

.605 

.0549 

-.019 

11.29 

.613 

,0576 

-.020 

11.83 

.649 

.0630 

-.019 

12.19 

.662 

.0645 

-.022 

12.35 

.672 

.0667 

-.023 

12.92 

.713 

.0794 

-.024 

13.31 

.724 

.0765 

-.025 

13.47 

.733 

.0787 

-.026 

i>f'.9e 

.816 

.1450 

-.021 

15 .23 

.847 

.117a 

-.034 

15.53 

.852 

.1296 

-.030 

17.06 

.897 

.2154 

-.017 

17.42 

.918 

.2173 

-.023 

17.61 

.923 

.2275 

-.023 

19.02 

.962 

.2772 

-.015 

18-57 

.949 

.2576 

-.023 

19.60 

.969 

.29CS3 

-.023 

20.99 

-998 

.3460 

-.024 

21.32 

1.010 

.3^1 

-.0211 

21.45 

.998 

.3490 

-.028 

22.85 

1.012 

.4024 

-.049 

23.14 

1.025 

.4088 

-.046 






(b) Free transition 




a 

»L 


Cb 

a 

Cl 

CD 

Cb 

a 




a 

Cl 

CD 

El 

M - 

O.6O; I 

1 

i - a.9xiG^ 

M - 

o.8o; H 

- 2.9X104 

M - 

O.9O; R 

» 2.9i>acP 

M - 

1.20; R 

« 2.9X1CP ' 

-6.83 

ii 

0.0700 

0.018 

-6.94 


0.0793 

0.026 

-7.02 

-0.947 

HBBjl 

0 .o 49 

-6.66 


0.0676 

0.116 

-6.30 

.0622 

.tH8 

-6.39 

.0709 

.029 

-6.48 



.048 

-6.11 

.0782 

.106 

-5.76 

-.413 

.pro 

is 

.008 

-5.89 

-.453 

.0632 


-9.92 

,045 

-5.57 

-.446 

.0693 

.096 

-5.22 

-.377 

.006' 

-5.30 

-4,74 

-.418 

.0992 

.04 t 7 

-9.3T 

-.451 

.0631 

.042 

-5.03 

-.409 

.0616 

.069 

-4.67 

-.342 

.015 

-.38a. 

.022 

-4.82 

-,4l4 


.038 

4.46 

-.362 

.0544 

.04^ 

.079 

-4.12 

-.306 

.0356 

.013 

-4.19 

-.34a 

.o4oe 

.020 

-4.26. 



.036 

-3.94 

-.323 

.065 

-3.58 

-.271 

,<S06 

.001 

-3.63 

-303 

.0348 

.017 

-3.70 


.033 

-3-40 

-.283 

.0425 

-099 

-2.49 

-.w 

.0216 

.007 

-2.51 

-.220 

,0243 

.011 

-2.^ 

-.246 

.0270 

.021 

-2.32 


.0327 

.039 

-1.39 

-.122 

.0150 

.004 

-1.39. 

-.139 

.0166 

.006 

•*1,42 

-.15a 

.0179 

.010 

-1.23 

.0257 

.022 

-.85 

-.083 

.0127 

.002 

-.62 

-.096 

.£8.37 

.003 

-.04 

-.103 

.0149 

.005 

-.69 

-.064 

.0235 

.014 

-.54 

-.057 

.CCLI7 

0 

-.53 

-.070 

.0124 

.OOEL 

-.55 

-.077 


.003 

-.49 

-.061 

.0226 

.009 

.01 


.00.06 

-.002 

-.03 

-.028 

.0112 

-.002 

-.04 

-.028 

BRKI 

-.002 

-.03 

-.029 

.0216 

,002 

.30 

.0101 

-.002 

.26 

-.005 

.0104 

-.003 

.26 

-.002 

BlRRSI 

-.004 

.26 

-.007 

.0212 

-.002 

.85 

.035 

.0095 

-,oo4 

.92 

.042 

.0097 

-.009 

.95 

.054 

.0108 

-.006 

.63 

.o4l 

.0216 

-.012 

1.95 

.099 

.0104 

-.004 

2.06 

.121 

.0106 

-,007 

2.10 

.142 

.0U3 

.0124 

-.011 


.120 


-.020 

2.51 

.136 

mn 

-.065 

2.62 

.159 

.0113 

-.006 

2.67 

.186 

-,0l4 

.160 


::§e 

3.o4 

.160 

.204 

.0120 

-.006 

3.18 

.198 

.0026 

-.009 

3.23 

.229 

.cn.46 

-.017 

3.01 

.199 

.0273 


.oi4o 

-.007 

3.73 

.236 

.<HL46 

-.001 

3,80 

.277 

.0177 

-.022 

3.55 

.239 

.<S09 

-.052 

.241 

.0052 

-.008 

4.29 

.275 

.0166 

-.002 

4,38 
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TABLE XV. “ BATA FOR WING OF ASPECT RATIO 3 WIIE k-9° SWEEPBACK, 5 PEIRCENT 
THICK WITH MODIFIEI) LEADING EDGE, CONICALLY CAMBERED FOR Cl^ =0.292 AT 
M = 1.0 

(b) Free transition - Concluded 
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Figure 1.- Design charts for the determination of a modified conically 

cambered surface. 
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("b) Slopes. 
Figure 1.- Concluded. 



All dimensions In inches 
unless otherwise noted 


Equation of fuselage ordinates 
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1 = 76.50 



(a) Triangular ving. 


Figure 2.- Dimensional sketches of models. 


See figure 2 (a) for equation 

Ail dimensions In inches 

of fuselage ordinates 

unless otherwise noted 
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Transition strip -y / / 
(4 inch wide) \// / 
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Figure 3*- Can^arison of noirmal and modified leading -edge radii for 

swepfback wing. 



(a) Triangular wing; Cr, = 0.215 

0 . 

Figure h,- Representative airfoil sections for conically csuabered wings. 
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(b) Sweptback wing; =< 0.292 
Figure Concluded. 
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Figure 5-- Concluded. 
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Figure 7*- Effect of conical caniber on the variation of drag coefficient vith lift coefficient for 
a 3-percent-thick triangular wing with fixed transition^ R - 5-6x10®. 
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Figure 8.- Effect of conical caniber on the variation of drag coefficient with Mach number for a 
3-percent-thick triangular wing at several lift coefficients with fixed transitionj 5*6x10®. 
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Figure 9*" CciDgparison of experimental drag polars with, theoretical drag polars ccmrputed. from 
lifting-surface theory for a triangular wing with conical camber. 
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(a) Plane wing. 


o 



Figure 10.- Effect of the leading-edge modification on the variation of drag coefficient with Mach 
number for a 5-percent-thick sveptback wing at several lift coefficients with free transition; 

R = 2,9x10®. 
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(b) Wing cambered for = 0.292 
Figure 10.- Concluded. 
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0 .01 D2 D3 D4 j05 D6 D7 .08 D9 .10 .11 .12 .13 .14 .15 J6 .17 J8 (for M = 22) 

Cd 

Figure 11.- Effect of conical camber on the -variation of drag coefficient with lift coefficient 
for a 5-percent-thick s-vepthack -wing with fixed transition; R = 2.9x10® except as noted. 
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Wing cambered for C|_^ =.225 
Wing cambered for CLd =.292 


Figure 12.- Effect of conical camber on the variation of drag coefficient with Mach number for a 
5-per cent -thick sweptback vlng at several lift coefficients with fixed transition; R« 8.9x10®. 
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(a) 0 ^ = 0.225 (b) = 0.292 

Figure 13 •- CcfflipariBon of experimental drag polar s obtained, at M » 0*90 vith theoretical polars 
computed from lifting- siurf ace theoiy at M = 1.0 for 5-percent-thick sveptback wings with 
conical camber. 
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Figure 1^.- Varla'blon of incremental drag coefficient due to camber •with 
design lift coefficient for a 5-percent-thick 45^ sweptback wing with 
fixed transition; R = 2.9x10®. 
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(b) Cl vs, Cjh 
F igure I 5 .- Concluded. 
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Figure l6.- Effect of conical caliber on the lift and pitching -moment characteristics for a 
5-percent -thick sveptback wing with fixed transition; R - 2.9x10® except as noted. 
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(b) Cl vs. 

Figure l6.- CoacXuded. 
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